Masthead Logo
UNLV Theses, Dissertations, Professional Papers, and Capstones

12-15-2018

Influencing Hawai‘i Hotel Patrons to Use Reef-Safe
Sunscreens
Rochelle Good
rochellegood@hotmail.com

Follow this and additional works at: https://digitalscholarship.unlv.edu/thesesdissertations
Part of the Sustainability Commons
Repository Citation
Good, Rochelle, "Influencing Hawai‘i Hotel Patrons to Use Reef-Safe Sunscreens" (2018). UNLV Theses, Dissertations, Professional
Papers, and Capstones. 3495.
https://digitalscholarship.unlv.edu/thesesdissertations/3495

This Thesis is brought to you for free and open access by Digital Scholarship@UNLV. It has been accepted for inclusion in UNLV Theses, Dissertations,
Professional Papers, and Capstones by an authorized administrator of Digital Scholarship@UNLV. For more information, please contact
digitalscholarship@unlv.edu.

INFLUENCING HAWAI‘I HOTEL PATRONS TO USE
REEF-SAFE SUNSCREENS

By

Rochelle Good

Bachelor of Science – Honours Biomedical Sciences
University of Waterloo
2011

A thesis submitted in partial fulfillment
of the requirements for the

Master of Science – Hotel Administration

William F. Harrah College of Hospitality
The Graduate College

University of Nevada, Las Vegas
December 2018

Copyright 2019 by Rochelle Good
All Rights Reserved

Thesis Approval
The Graduate College
The University of Nevada, Las Vegas

November 13, 2018

This thesis prepared by

Rochelle Good

entitled

Influencing Hawai‘i Hotel Patrons To Use Reef-Safe Sunscreens

is approved in partial fulfillment of the requirements for the degree of

Master of Science – Hotel Administration
William F. Harrah College of Hospitality

Christine Bergman, Ph. D.

Kathryn Hausbeck Korgan, Ph.D.

Examination Committee Chair

Graduate College Interim Dean

Lina Kim, Ph. D.
Examination Committee Member

Gail Sammons, Ph. D.
Examination Committee Member

Donald Price, Ph. D.
Graduate College Faculty Representative

ii

ABSTRACT
The health of Hawaiian coral reefs is threatened by pollution from common sunscreen
ingredients such as oxybenzone. Hawai‘i hotel patrons using sunscreens with harmful ingredients
contaminate coral reefs when these products wash off while swimming or bathing. Reef-safe
sunscreens are alternative sunscreens that provide effective sun protection while averting damage
to coral reefs.
The purpose of this research was to determine the dominant factors leading to the proenvironmental behavior of using reef-safe sunscreen and identify practices that Hawai‘i hotel
operators could implement to influence patrons to engage in this behavior. This research applied
an integrative conceptual framework to model pro-environmental behavior in the hospitality
industry. The framework proposed attitudes, personal capabilities, and habits as causal variables
that influence pro-environmental intention, the predictor of pro-environmental behavior.
Contextual factors was proposed as a moderating variable for the relationship between proenvironmental intention and pro-environmental behavior.
Two studies were conducted: Study I, an elicitation study, performed 15 in-depth
interviews with current Hawai‘i hotel patrons and Study II surveyed a sample of 400 past
Hawai‘i hotel patrons using an online self-administered survey. Intention to use reef-safe
sunscreen while in Hawai‘i and the factors that influenced intention were investigated.
Interviews were examined using thematic analysis and survey responses were analyzed with
multiple linear regression and one-way repeated measures ANOVA.
Results indicated that Hawai‘i hotel patrons’ intention to use reef-safe sunscreen was
primarily influenced by three determinants: attitudes, personal capabilities, and contextual
factors. Targeting the development of personal capabilities and employing contextual factors that
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facilitate the behavior were shown as effective methods to influence reef-safe sunscreen use.
Findings supported educational campaigns and complimentary reef-safe sunscreen amenity
programs as practices that Hawai‘i hotel operators could implement to significantly influence
patrons’ intention to use reef-safe sunscreens.

Keywords: coral reefs, reef-safe, sunscreen, sustainability, pro-environmental intention, proenvironmental behavior, Hawai‘i, hotel
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CHAPTER I
INTRODUCTION
The State of Hawai‘i is an isolated archipelago in the North Pacific consisting of eight
main islands. Known for their tropical weather, thousands of miles of beaches and coastlines,
and diverse ecosystems, the Hawaiian Islands are attractive tourist destinations for those seeking
relaxation, warm weather, and outdoor activities. In 2017 Hawai‘i hosted over 9.3 million
visitors, equating to approximately 230,000 tourists present each day. Its residents are financially
dependent on these visitors; in 2017 the tourism industry generated $1.96 billion in state tax
revenue and supported 204,000 jobs (Hawai‘i Tourism Authority, 2018).
In order to accommodate the constant high volume of visitors, there are 240 chain,
franchise, and independent hotels across the Islands (STR Share Center, 2018). Hawai‘i’s hotels
offer accommodations for convenient enjoyment of the Islands’ natural resources, including
many options for outdoor and ocean activities. To protect themselves from ultraviolet radiation
while outside in Hawai‘i, many hotel patrons apply sunscreens that they have brought from
home, purchased from a hotel outlet, or obtained free of charge at the hotel’s pool and/or beach
areas. Much of this sunscreen ends up in the ocean and some sunscreen ingredients can have
detrimental effects on coral reefs (Danovaro et al., 2008; Downs et al., 2015).
The waters surrounding the Hawaiian Islands are home to 410,000 acres of coral reefs
(Cesar & van Beukering, 2004) that attract and are enjoyed by millions of tourists each year.
Reefs are some of the most biodiverse ecosystems in the world and contribute many ecological
and social benefits. Hawaiian reefs provide coastal protection; swimming, snorkeling, scuba
diving, and other recreational opportunities; food sources for inhabitants; and employment
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opportunities. It is estimated that Hawaiian coral reefs provide the State with a net economic
value of $360 million per year (Cesar & van Beukering, 2004).
Environmental stressors, pollution, overfishing, and disease are threatening the dynamics
and stability of corals worldwide (Bellwood, Hughes, Folke, & Nyström, 2004; Danovaro et al.,
2008; van Oppen & Lough, 2009). Many coral reefs are in a precipitous state of decline referred
to as the “coral reef crisis” (Bellwood et al., 2004; van Oppen & Lough, 2009; Veron et al.,
2009). Approximately, 19% of the original area of worldwide coral reefs has been destroyed,
while an additional 20% risks being lost within 20-40 years (Wilkinson, 2008).
Since 2008, several mass global coral bleaching events have been recorded. Studies after
a bleaching event in 2010 showed that approximately 25% of the Great Barrier Reef coral had
been lost (Caspermeyer, 2016). During a 2014-2015 bleaching event, coral reefs around the main
Hawaiian Islands experienced bleaching of up to 90%, inducing mortality of over 50% in some
areas (Rodgers, Bahr, Jokiel, & Richards Donà, 2017).
Hawai‘i hotel operators could play an instrumental role in the protection of coral reefs by
influencing patrons to use reef-safe sunscreens instead of sunscreens containing ingredients that
are harmful to coral reefs. Reef-safe sunscreens are effective environmentally friendly
sunscreens that do not contain ingredients that are harmful to coral reefs. Considering healthy
corals reefs support Hawaiian tourism, aiding in coral reef preservation could contribute to
maintaining the tourism and business levels fundamental to the Hawaiian hotel industry.
This study will conduct interviews of Hawai’i hotel patrons and administer a quantitative
survey structured around the findings of the interviews. This research will provide Hawai‘i hotel
operators with information able to guide the development of effective programs to influence
patrons to use reef-safe sunscreens.
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Problem
Oxybenzone, a chemical compound with photoprotective properties, is used as an active
ingredient in many sunscreens as a method of absorbing ultraviolet (UV) light in order to protect
users from the damaging effects of UV radiation (Baker et al., 2015). Studies demonstrate that
oxybenzone and several other chemical sunscreen ingredients have damaging effects on corals,
including those that surround the Hawaiian Islands (Downs et al., 2016). Patrons using
sunscreens containing these chemicals contaminate coral reefs when their sunscreen washes off
in the ocean or while bathing. Oxybenzone causes coral bleaching: a stress response during
which corals expel the symbiotic algae living inside them that produce their energy through
photosynthesis (Danovaro et al., 2008). Corals cannot survive without these algae and slowly
starve (Caspermeyer, 2016). Hotel patrons are contributing to the destruction of Hawaiian coral
reefs by using sunscreens that contain oxybenzone and other harmful ingredients.
Purpose Statement
The purpose of the study is to determine the dominant factors leading to the proenvironmental behavior of using reef-safe sunscreen and identify practices that Hawai‘i hotel
operators could implement to influence patrons to engage in this behavior.
Justification
Studies have examined the effects that oxybenzone has on coral reefs (Danovaro et al.,
2008; Downs et al., 2016) and the bleaching of reefs around Hawai‘i (Friedlander et al., 2008;
Ritson-Williams & Gates, 2016), however, the specific role that Hawai‘i hotels play in coral
bleaching due to their patrons’ use of sunscreens that contain harmful ingredients has not been
examined.
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Determining the practices that will influence Hawai‘i hotel patrons to use reef-safe
sunscreens could allow Hawai‘i hotel operators to implement effective programs to decrease the
use of sunscreens containing oxybenzone and other harmful chemicals ingredients. Coral reefs
are important to Hawai‘i’s ecosystems, economy, tourism industry, and culture. The Hawaiian
hotel industry should contribute to protecting the State’s coral reefs and thus prevent a downturn
in tourism and hotel patronage that could result from the destruction of coral reefs.
The Hawai‘i Governor signed Act S.B. 2571 (Relating to Water Pollution, 2018) on July
3, 2018, which baned the sale and distribution of sunscreens containing oxybenzone and
octinoxate, effective January 1, 2021 (State of Hawaii, Office of the Governor, 2018). Hawai‘i
hotel operators must prepare for this change in legislature; it warrants examining how Hawai‘i
hotel operators could satisfy patrons’ needs for sun protection products while observing the laws
that ban the sale and distribution of oxybenzone and octinoxate sunscreens.
Conceptual Framework
Pro-environmental behavior is an intricate construct and its determinants cannot be
explained through one framework (Steg & Vlek, 2009). Contextual factors, in addition to intrapersonal factors should be considered in assessing pro-environmental behavior (Ertz, Karakas, &
Sarigöllü, 2016; Steg & Vlek, 2009).
An integrative conceptual framework will be used in the design of this research. The
framework, as adapted from Stern (2000), recognizes three categories of causal variables—
attitudes, personal capabilities, and habits—that influence pro-environmental intention, which is
the predictor of pro-environmental behavior. Contextual factors are proposed as a moderating
variable, moderating the relationship between pro-environmental intention and proenvironmental behavior.
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This study will help gain an understanding of pro-environmental behavior in the
hospitality industry and aid in identifying and assessing factors that could influence Hawai‘i
hotel patrons to use reef-safe sunscreens. Understanding this relationship could allow
interventions to be developed and targeted at the relevant factors in order to increase the use of
reef-safe sunscreens among Hawai‘i hotel patrons and thus support the conservation of Hawai‘i’s
coral reefs.
Assumptions
This study is based on the following assumptions:
•

There is sufficient scientific evidence to prove that oxybenzone causes damage to coral
reefs.

•

Sunscreens referred to as reef-safe do not cause coral damage and are not otherwise
harmful to the environment.

•

Interview participants and survey respondents will provide honest and truthful responses.

•

Interview and survey participants have genuine interest to partake in the study and have
no other motives.
Limitations
Interview and survey procedures decrease the generalizability of research findings. This

research will be conducted witch current and past Hawai‘i hotel patrons. The study may not be
generalizable to hotels in other geographical areas. Notably, the results may not be generalizable
to hotels in non-coastal locations where patrons may not see a direct link to coral reefs.
The small number of interview subjects generates a limitation as the participants may
represent a narrow point of view compared to the overall population of Hawai‘i hotel patrons.
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The survey will be structured around the results of the literature review and interviews, and thus
may contain some bias from the suggestions of the individuals that were interviewed.
Definitions
Coral bleaching: a stress response during which a coral expels the symbiotic
zooxanthellae (algae) residing within its tissue resulting in a loss of pigmentation and potential
death depending on the severity and duration of the stressor(s) causing the bleaching (Armon &
Hänninen, 2015; van Oppen & Lough, 2009).
Coral planulae: the free-swimming larval forms of various coral species (Downs et al.,
2015).
Coral polyp: soft-bodied organisms that build calcium carbonate skeletons and form
coral reefs (Coral Reef Alliance, 2017).
Eco-friendly: not environmentally harmful (Merriam-Webster's Online Dictionary, n.d.)
Eco-innovation: “the creation of novel and competitively priced goods, processes,
systems, services, and procedures designed to satisfy human needs and provide a better quality of
life for everyone with a whole-life-cycle minimal use of natural resources (materials including
energy and surface area) per unit output, and a minimal release of toxic substances” (Reid &
Miedzinski, 2008, p. 2).
Green image: association with environmental concern, pro-environmental practices, and
commitment to environmental conservation (Lee, Hsu, Han, & Kim, 2010).
Green management: management actions that reduce negative impact on the environment
or produce positive environmental impact (Chen, Chen, Zhang, & Xu, 2018).
Mass coral bleaching: bleaching of numerous coral species on an ecologically significant
scale (Vernon et al., 2009).
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Oxybenzone: the chemical compound C H O , named (2-Hydroxy-4-methoxyphenyl)14

12
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phenylmethanone under the International Union of Pure and Applied Chemistry chemical
nomenclature registry, whose synonyms include benzophenone-3, and BP-3 (Relating to
Oxybenzone and Octinoxate, 2018; Downs et al., 2015).
Pro-environmental behavior: conscious actions that aim to reduce the negative impact of
an individual’s activity on the environment, or induce a positive environmental impact
(Kollmuss & Agyeman, 2002; Sawitri, Hadiyanto, & Hadi, 2015).
Pro-environmental initiative/ pro-environmental practice/ pro-environmental program:
the implementation of innovations that decrease the extent of negative environmental impact or
induce a positive environmental impact (González & León, 2001; Sawitri et al.,2015).
Reef-safe sunscreen: environmentally friendly sunscreen that does not contain ingredients
that are harmful to coral reefs (Jones, 2017; Kōkua Sun Care, 2018).
Zooxanthellae: single-celled photosynthetic algae that live symbiotically within coral
tissues (van Oppen & Lough, 2009).
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CHAPTER II
LITERATURE REVIEW
Coral reefs provide valuable social, economic, and ecological contributions to Hawai‘i,
including attracting tourists that support the Islands’ prominent hospitality industry. The health
of Hawaiian coral reefs is threatened by pollution from oxybenzone and other common chemical
sunscreen ingredients. Hawai‘i hotel patrons using oxybenzone sunscreens are damaging coral
reefs when their sunscreen washes off while swimming or bathing. The objective of this study is
to determine the dominant factors leading to the pro-environmental behavior of using reef-safe
sunscreen and identify practices that Hawai‘i hotel operators could implement to influence
patrons to engage in this behavior. To investigate this problem, this chapter reviews the literature
pertaining to coral reef destruction, the effects of oxybenzone on corals, pro-environmental hotel
practices, and hotel patrons’ pro-environmental behaviors.
Importance of Coral Reefs
Coral reefs are one of the most biodiverse and physically complex ecosystems in the
world (Reaka-Kudla, 1997; Salvat 1992). Corals are home to a vast number of species that
coexist in highly evolved symbiotic relationships. It is estimated that 93,000 described species
inhabit coral reefs, equal to 5% of the Earth’s total described species and almost 30% of all
described aquatic species. The difficulty involved in documenting the extensive number of taxa
that inhabit coral reefs leads researchers to expect that the number of species that corals host is
closer to 950,000 (Reaka-Kudla, 1997).
The efficient recycling of nutrients between corals and the symbiotic zooxanthellae
(algae) that inhabit their tissue results in coral reefs being the most productive of all marine
ecosystems (Salvat, 1992). Coral reefs are home to a diverse array of species including many fish
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and invertebrates that provide food sources for tens of millions of people worldwide; it is
estimated that 10% of fish caught for human consumption are derived from reef areas (Salvat,
1992).
The species that inhabit coral reef ecosystems provide a potential source of genetic
material for medical and pharmaceutical use (Reaka-Kudla, 1997). The medicinal properties of
coral reef organisms have been observed since the 14th century (Bruckner, 2002). Coral species
have contributed to the production of antiviral drugs, painkillers, anticancer agents, and other
medical discoveries. Coral reefs represent an untapped resource for future marine biotechnology;
the expected number of currently undiscovered species that corals host could contribute a vast
array of novel, medically beneficial compounds (Bruckner, 2002).
The underwater structures that corals form provide feeding grounds and nurseries for
coral reef species and act as protective elements that benefit humans. Coral reefs afford coastal
protection from waves, currents, and tropical storms. They reduce coastal erosion and create
sheltered embayments conducive to the development of transport and commerce (Reaka-Kudla,
1997).
It is estimated that 30% of all coral reefs attract tourists and create a combined value of
US $36 billion annually for the global tourism industry. Tourism in relation to coral reefs
involves in situ usage including swimming, snorkeling, and scuba diving. Coral reefs provide ex
situ tourism benefits including calm water, seafood for human consumption, and sandy beaches;
the erosion of the carbonate structure of coral reefs and the shells of species that inhabit reefs
forms the majority of the sand for tropical beaches worldwide (Reaka-Kudla, 1997; Spalding et
al., 2017).
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Importance of Hawaiian Coral Reefs
The State of Hawai‘i is an isolated archipelago in the North Pacific consisting of eight
main islands. Approximately 85% of the potential coral reef area in the United States is located
in the Hawaiian Archipelago. Hawai‘i has 410,000 potential acres of coral reef with an additional
217,000 acres that are not included in the State’s jurisdiction. Of the reef sites surveyed through
the Hawai‘i Coral Reef Assessment and Monitoring Program (CRAMP), there is approximately
18% coral cover. The corals surrounding Hawai‘i are diverse and consist of 60 different species
of hard corals, 25% of which are endemic (Cesar & van Beukering, 2004). The marine species
that inhabit the Hawaiian coral reefs retain some of the greatest marine endemism, offering high
scientific and educational value (Friedlander et al., 2005).
Hawai‘i’s coral reefs contribute ecological, social, and economic benefits, as do coral
reefs worldwide. They provide coastal protection; swimming, snorkeling, scuba diving, and other
recreational opportunities; food sources for inhabitants; tourism; and employment opportunities.
Due to the remote nature of the Hawaiian Islands, many inhabitants are particularly dependent on
coral reef fisheries as source of food and income (Cesar & van Beukering, 2004). Inhabitants of
the Pacific Islands obtain up to 90% of the animal protein they consume from marine sources
(Salvat, 1992).
The coral reefs surrounding Hawai‘i contribute to the high prevalence of tourism on the
Islands. In 2017 Hawai‘i hosted over 9.3 million visitors; equating to approximately 230,000
tourists present each day (Hawai‘i Tourism Authority, 2018). Of these tourists, over 80%
engaged in ocean recreation, and 51% participated in scuba diving or snorkeling (Friedlander et
al., 2005). The State and its residents are highly reliant on tourism; in 2017 the tourism industry
generated US $1.96 billion in state tax revenue and supported 204,000 jobs (Hawai‘i Tourism
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Authority, 2018). It is estimated that the Hawaiian coral reefs, considered independently,
contribute a net economic value of US $360 million per year to the State (Cesar & van
Beukering, 2004).
In Hawai‘i, corals have a unique cultural significance. The Kumulipo, a Hawaiian
Creation Chant, provides genealogy dating back to the beginning of the world and serves as a
main source of information for early Hawaiian culture and way of life. The translation of the
Kumulipo recounts that the coral polyp built the coral which made all sea life, and that the coral
emerged from the sea to create the foundation of the Islands (Beckwith, 1972; Friedlander et al.,
2005).
State of Coral Reefs
Coral reefs are very productive, producing large amounts of biomass compared to most
other ecosystems, yet many are in a precipitous state of decline referred to as the “coral reef
crisis” (Bellwood, Hughes, Folke, & Nyström, 2004; van Oppen & Lough, 2009; Veron et al.,
2009). Coral degradation and death arise from numerous stressors, many of which can act in
concert to create a magnified negative effect (Jokiel & Brown, 2004).
The predominant situation that leads to coral death is coral bleaching. Bleaching is a
stress response during which corals expel the zooxanthellae living within their tissue
(Caspermeyer, 2016; Veron et al., 2009). The loss of the coral animal’s symbiotic algae lends to
the term bleaching since the photosynthetic pigments of the algae are the origin of corals’ range
of vibrant coloring (van Oppen & Lough, 2009). The remaining white skeleton of the coral
structure is then visible through the coral’s transparent tissue (Jokiel & Brown, 2004).
In a healthy coral ecosystem, zooxanthellae live interdependently within the coral polyps
and can produce greater than 90% of the coral’s required energy via photosynthesis; without the
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energy from zooxanthellae, corals can slowly starve (Caspermeyer, 2016). Depending on the
severity and longevity of the stressor, corals may or may not be able to recover from bleaching
events. Recovery is also dependent on whether the resilience of the reef has already been
weakened by other stressors, making it more prone to bleaching (Veron et al., 2009). To recover,
the stressors must be removed and the symbiosis between the zooxanthellae and coral polyps
must be restored (Jokiel & Brown, 2004).
The first observation of a significant global coral bleaching event was in the late 1970s,
leading to global surveying for coral bleaching in the Caribbean, Panama, the Gálapagos Islands,
French Polynesia, Thailand, and the Great Barrier Reef (Veron et al., 2009). Several years later,
between 1982 and 1983, a severe bleaching event in the Galápagos Islands caused the death of
95%-99% of the corals in the shallow waters of the archipelago. Concurrently, coral reefs in
Panama, Costa Rica, and Columbia experienced bleaching that resulted in the death of 70-90%
of coral (Glynn, 1990). Unprecedented mass coral bleaching ensued in 1997 through 1998,
destroying 16% of the Earth’s coral reefs including almost 50% of coral reefs in the western
Indian Ocean (Rodgers, Bahr, Jokiel, & Richards Donà, 2017; Wilkinson, 2004). In response, the
2001 Assessment Reports of the Intergovernmental Panel on Climate Change classified coral
reefs as a “unique and threatened system” (Frankhauser et al., 2001, p. 933).
As of 2008, an estimated 19% of the original area of worldwide coral reefs had been
destroyed, while an additional 20% risked being lost within 20-40 years (Wilkinson, 2008).
Since 2008, coral degradation has continued. Studies after a mass bleaching event in 2010
showed that approximately 25% of the Great Barrier Reef coral had been lost (Caspermeyer,
2016). In 2014, the longest ever recorded mass bleaching event began, lasting until 2017, and
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affected many reefs in consecutive years. Worldwide mass coral bleaching is deemed to be
increasing, as is associated coral mortality (Rodgers et al., 2017).
State of Hawaiian Coral Reefs
Surveying for coral bleaching originated in Hawai‘i at Kaneohe Bay in 1968. The bay
was continuously surveyed throughout the year and no bleaching was observed during the study
(Jokiel & Brown, 2004). The initiation of research on coral bleaching in the waters surrounding
Hawai‘i began in 1974 (Jokiel & Coles, 1974). Similar practices were not introduced on a global
scale until the 1980’s (Glynn, 1990).
Reefs surrounding the Hawaiian Islands experienced large-scale bleaching in 1996, 2002,
and 2004 (Friedlander et al., 2008). The Hawai‘i Coral Reef Assessment and Monitoring
program was created in 1999 to track changes across the coral reefs surrounding Hawai‘i. The
program has been monitoring 60 permanent stations at 30 different sites among the main
Hawaiian Islands. During a period from 1999 to 2012, average coral cover and diversity through
the monitored sites showed minimal variance, yet local deviations were noted. The most popular
snorkeling site in Hawai‘i, the Hanauma Bay Nature Preserve (HBNP), exhibited substantial
declines in shallow water coral, notably after the 2002 bleaching event (Rodgers et al., 2017;
Rodgers, Jokiel, Brown, Hau, & Sparks, 2015).
A mass bleaching event occurred worldwide beginning in 2014 and resulted in the
bleaching of approximately 90% of the coral reefs around the main Hawaiian Islands and coral
mortality of over 50% in some areas (Rodgers et al., 2017). Temperature models predict that
mass coral bleaching will become more regular and severe for Hawaiian corals over the coming
decades, resulting in increased coral degradation and mortality (Rodgers et al., 2015).
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Proposed Causes of Coral Reef Destruction
Environmental stressors, disease, direct human impact, and marine pollution are the
major factors threatening the dynamics and stability of corals worldwide (Bellwood et al., 2004;
Danovaro et al., 2008; van Oppen & Lough, 2009). Environmental variables have the greatest
detrimental effect on coral reefs. Abnormally high water temperatures, often concurrent with
high light conditions, are the most predominant cause of coral bleaching. Increasing levels of
atmospheric carbon dioxide (CO2) lead to elevated ocean temperatures; prolonged water
temperatures of one to two degrees celcius above normal summer high temperatures destabilize
the symbiotic association of host corals and zooxanthellae and result in coral bleaching (Veron et
al., 2009). The increased water temperatures associated with El Niño are deemed to be the root
cause of the global mass bleaching events in 1978, 1982, 1997, 2002, 2004, 2010, and 2014.
Coral reef specialists worldwide consider climate change to be the most significant threat to the
sustainability and diversity of corals (Wilkinson, 2008).
As CO2 production increases, ocean chemistry also changes. Over 30% of atmospheric
CO2 is absorbed by the ocean, causing ocean acidification. Decreased ocean pH inhibits the
ability of corals to undergo the calcification process through which they create their calcium
carbonate skeletal structure (van Oppen & Lough, 2009).
Coral degradation can result from numerous other environmental stressors individually or
simultaneously (Jokiel & Brown, 2004). Decreased water salinity or abnormally low water
temperatures can induce coral bleaching, changing water levels impact the suitability of areas for
corals to inhabit, and tropical storms and earthquakes cause physical destruction of coral reefs
(Plass-Johnson et al., 2015; van Oppen & Lough, 2009). Corals are affected by bacterial
infections and disease that can induce coral bleaching, tissue lysis, and target the zooxanthellae
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that produce the coral’s energy (Rosenberg, Kushmaro, Kramarsky-Winter, Banin, & Yossi,
2008).
Human activity can directly affect the vitality of coral reefs. Overfishing of coral reefs
decreases the diversity and changes the trophic structure of coral ecosystems. Fishing pressure
can leave corals susceptible to macro algae and sea urchin overgrowth, reducing coral cover, and
inhibiting the resettlement of new corals (Bellwood et al., 2004; Knowlton & Jackson, 2008).
Humans deplete coral biomass by harvesting precious corals for commercial sale of jewelry and
amulets. Reef-building corals are harvested for use as construction materials (Tsounis et al.,
2010). Swimming, snorkeling, scuba diving, and other recreational ocean activities cause coral
breakage and damage through contact (Chabanet et al., 2005). Additional human-induced
physical destruction of corals occurs during fishing activities such as bottom trawling (HallSpencer, Allain, & Fosså, 2002).
Organic and chemical marine pollution is a prevalent cause of coral degradation.
Pollutants can have toxic effects on corals, cause coral bleaching, or weaken a coral’s resilience
making it more susceptible to other stressors (van Oppen & Lough, 2009; Veron et al., 2009).
Studies have demonstrated that chemical compounds such as oxybenzone have damaging effects
on corals reefs, including those that surround the Hawaiian Islands (Downs et al., 2015).
Oxybenzone, a chemical compound with photoprotective properties, is used as an active
ingredient in many sunscreens as a method of absorbing ultraviolet (UV) light in order to protect
users from the damaging effects of UV radiation (Baker et al., 2015). Oxybenzone causes large
amounts of coral mucous—consisting of coral tissue and zooxanthellae—to be released from
corals, resulting in coral bleaching which can lead to coral mortality (Danovaro et al., 2008;
DiNardo & Downs, 2017). Oxybenzone has also been observed as a genotoxicant inducing DNA

15

mutation and damage in corals. The compound has exhibited the effects of a skeletal endocrine
disruptor, proving toxic to coral planulae by increasing their susceptibility to bleaching,
inhibiting growth, and inducing deformation. In both light and dark conditions, oxybenzone
resulted in the transformation of healthy, motile coral planulae into a deformed and immobile
state (Downs et al., 2015).
Oxybenzone is a photo-toxicant; rates of coral bleaching increased with rising
concentrations of oxybenzone and were intensified by high levels of light (Downs et al., 2015).
Experiments showed that the lowest concentration of oxybenzone that can cause coral bleaching
is 2.28µg/L in the light and 22.8µg/L in the dark. In Hawaiian waters, oxybenzone has been
measured at concentrations ranging from 0.8µg/L to 19.2µg/L, well within the range that can
induce coral bleaching (Downs et al., 2015). It is projected that coral bleaching resulting from
oxybenzone sunscreen contamination will increase substantially at a global level (Danovaro et
al., 2008).
The half-life of oxybenzone in surface-level seawater is approximately several weeks
during summer conditions, and seven to nine times higher during winter conditions. The half-life
decreases with increased sunlight since ultraviolet radiation speeds up the photochemical
reactions that break down the compound. Oxybenzone contamination can, however, be
continually renewed and produce persistent exposure for marine organisms (Vione, Caringella,
De Laurentiis, Pazzi, & Minero, 2013).
Sunscreens containing oxybenzone enter coral reef areas directly when they wash off of
individual users in the ocean (Danovaro et al., 2008). Sunscreens containing oxybenzone
indirectly contaminate coral reef areas when they are rinsed off while bathing. Wastewater
treatment plants are unable to remove the compound during wastewater processing and it is
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released back into the environment (DiNardo & Downs, 2017; Relating to Water Pollution,
2018). It is estimated that 4,000 to 6,000 tons of sunscreen pollute the Earth’s coral reefs
annually and that many of these sunscreens contain 1-10% oxybenzone. Based on these
estimates, 10% of coral reefs worldwide are in danger of coral bleaching resulting from
oxybenzone sunscreen contamination (Danovaro et al., 2008; Downs et al., 2015).
Relationship Between Hawai‘i Hotels and Coral Reef Destruction
To protect themselves from ultraviolet radiation while outside in Hawai‘i, many hotel
patrons rely on the use of sunscreens. Globally, some hotel operators have recognized the health
dangers associated with ultraviolet radiation and have taken steps to make sun protection
measures more convenient for patrons. For example, in 2007, Hilton Sandestin Beach Golf
Resort & Spa and MGM Grand Las Vegas went so far as to install sunscreen mist booths that
sprayed guests with a coating of sunscreen (Anonymous, 2007; Lichman, 2007). Numerous
Hawaiian hotels sell sunscreens to their patrons and visitors (e.g., Halekulani, n.d.; The Kahala
Resort & Hotel, n.d.) and some provide complimentary sunscreen to patrons at their pool and/or
beach areas (e.g., Andaz Maui at Wailea Resort, 2018; Westin Hotels & Resorts, 2018). In fact,
having sun protection products conveniently available is a Forbes standard for hotel pool and
beach service (Forbes Travel Guide, 2018a). A Forbes standard is one of 900 objective criteria
that Forbes Travel Guide’s anonymous professionals use to inspect hotels, restaurants, and spas
in order to award Forbes Travel Guide Star Ratings (Forbes Travel Guide, 2018b).
Increased recreational activities from patrons visiting coral reef sites elevates the
environmental threat due to the use of sunscreens that contain harmful chemicals including
oxybenzone. Greater concentrations of oxybenzone were detected in coral tissue during seasons
with higher coastal recreation levels, demonstrating that increased coral pollution by oxybenzone
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could be attributed to increased sunscreen contamination from recreational users (Tsui et al.,
2017).
Patrons using oxybenzone sunscreens contaminate coral reefs when their sunscreen
washes off. It is estimated that an average of 25% of sunscreen is released off a swimmer within
20 minutes of submersion. Remaining sunscreen is removed while bathing and returns to the
ocean through wastewater treatment plants (Danovaro et al., 2008). Hawai‘i hotel patrons are
contributing to the destruction of surrounding coral reefs by using sunscreens that contain
oxybenzone and other harmful chemical ingredients. There are alternative sunscreen options that
do not harm coral reefs, referred to as reef-safe sunscreens.
Alternatives to Harmful Sunscreens
Exposure to ultraviolet radiation and sunburns increases the probability of developing
skin cancer (National Cancer Institute, 2017) and UV exposure is linked to faster photoaging
(Wang, Balagula, & Osterwalder, 2010). Partaking in sun protection measures decreases
exposure to ultraviolet radiation and lessens the risk of sunburn. The National Cancer Institute
classifies sun protection measures as three different behaviors: using broad spectrum sunscreen
with an SPF rating of 15 or higher (SPF 15+), wearing sunglasses and sun protective clothing,
and seeking shade. Using sun protective clothing includes the use of “a long-sleeve shirt, and/or
wide brimmed hat shading the face, ears, and neck, and/or long pants/long skirt” (National
Cancer Institute, 2017, para. 3). Consumer data collected from 2005 to 2015 reports that 70.8%
of individuals 18 years of age and older engaged in at least one of the three noted sun protective
behaviors (National Cancer Institute, 2017).
Protective clothing and shade-seeking are effective methods of decreasing the possibility
of skin cancer, yet these behaviors are not always considered convenient or practical. The use of
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broad spectrum SPF 15+ sunscreen is necessary in some situations (National Cancer Institute,
2017).
Ultraviolet radiation is divided into UVB (wavelengths 290 nm - 320 nm) and UVA
(wavelengths 320 nm - 400 nm); approximately 94% of the UV radiation that reaches the Earth
is UVA (Beasley & Meyer, 2010). The U.S. Food and Drug Administration (FDA) approves 17
active ingredients with maximum concentrations for use in sunscreens (FDA Sunscreen Drug
Products for Over-The-Counter Human Use, 2017a). The FDA further specifies that a sunscreen
have a mean critical wavelength of at least 370 nm in order to claim broad spectrum protection
(FDA Over-The-Counter Sunscreen Drug Products, 2017b). By this definition, only six of the
FDA approved active ingredients meet the requirement to provide broad spectrum protection:
octocrylene, oxybenzone, menthyl anthranilite, avobenzone, titanium dioxide (TiO 2), and zinc
oxide (ZnO). Regardless of the permissible active ingredient(s) used, all sunscreens are tested to
ensure they are properly formulated to meet efficacy and stability requirements before being
made available to consumers (DiNardo & Downs, 2017). There are no FDA requirements
pertaining to the environmental safety of sunscreen ingredients.
Of the six permissible active ingredients that meet the requirements for broad spectrum
protection, the initial four are considered organic (chemical) filters, and the latter two are
classified as inorganic (physical) filters. Chemical filters absorb UV radiation while physical
filters reflect or scatter UV rays (Wang et al., 2010).
Physical sunscreen ingredients ZnO and TiO 2 are more effective in protecting against
UVA radiation than oxybenzone (DiNardo & Downs, 2017). The mineral-based compounds zinc
oxide and titanium dioxide are more photostable and have deceased allergenic potential
compared to chemical ingredients (Wang et al., 2010). DiNardo and Downs (2017) reviewed the
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scientific evidence pertaining to oxybenzone and presented zinc oxide and titanium dioxide
sunscreens as effective alternatives that avoid the harmful effects that oxybenzone sunscreens
have on corals (DiNardo & Downs, 2017).
Existing Pro-Environmental Hotel Programs
The most common hotel pro-environmental initiatives involve low investment and the
reduction of operating costs such as energy and water saving efforts (González & León, 2001;
Levy & Park, 2011). Prevalent energy saving measures include using low-consumption bulbs,
air-conditioning control, time-control and automatic sensing lighting, water temperature control,
and notifying clients of energy-saving measures. Typical water consumption programs include
low flow showerheads, toilet flushing water reduction systems, towel reuse options, and ecofriendly detergents (González & León, 2001; Levy & Park, 2011).
Worldwide, some hotels have gone beyond energy and water conservation and have
taken various approaches to eco-innovation. Product-related programs have been adopted
including the use of biodegradable amenities, on-site growth of produce, and sourcing of local
produce. Process-related innovations such as tracking carbon footprints and storing rainwater for
irrigation have been introduced. Advancements in technology have allowed for proenvironmental initiatives that include reducing or eliminating the use of paper, using geothermal
and solar energy, and using electric vehicles. At the organizational level, eco-innovation
education is becoming increasingly prevalent (Alonso, Almeida, Rocafort, & Borrajo, 2016).
Several hospitality and tourism venues in Hawai‘i have recognized the detrimental effects
of certain sunscreen ingredients and have started implementing product- and educational-related
programs aimed at decreasing sunscreen contamination of the Islands’ coral reefs. In 2015, the
Honolulu-based hotel chain and management company Outrigger Hotels and Resorts initiated
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their “OZONE” program in partnership with the government, private industries, and
conservation organizations. The program included educational in-room videos on coral
conservation, on-property lectures, provision of free reef-safe sunscreen samples, and coral
replantation efforts that patrons could partake in (Outrigger Hotels and Resorts, 2018b; Wu,
2015). Outrigger also offered eco-friendly adventures that provided reef-safe sunscreen as part of
the activity package (Outrigger Hotels and Resorts, 2018a).
Aqua-Aston Hospitality, a large Hawaiian hotel chain, launched a “For Our Reef”
program in 2017. The program involved educational campaigns on reef conservation and the
installation of reef-safe sunscreen dispensers at the company’s almost 50 hotels across Hawai‘i.
Notably, the program allowed patrons of the hotels to trade in their sunscreen at a check-in desk
or towel stand for a free three-ounce bottle of SPF 30 reef-safe sunscreen made by Raw Elements
(Jones, 2017; Lapan, 2017). The company partnered with Bishop Museum and the Waikiki
Aquarium where reef-safe sunscreen dispensers were also installed (Lapan, 2017).
Factors that Influence Hotels to Engage in Pro-Environmental Practices
Companies implement pro-environmental initiatives for a variety of reasons. The effects
of such initiatives on hotel business have been the focus of many studies. Hotels use significant
amounts of energy, water, and nondurable products; this consumption is both environmentally
and economically costly. A pro-environmental program may be implemented as a cost-reduction
measure, in order to improve image, to increase customer loyalty and retention, to achieve a
competitive advantage, or for a combination of reasons (Chen, Chen, Zhang, & Xu, 2018; Penny,
2007; Robinot & Giannelloni, 2010).
Hotels may engage in pro-environmental practices in an effort to increase their brand
image and induce customer retention and loyalty. Green management efforts in hotels were
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shown to result in a good reputation, improved customer retention, and improved employee
loyalty (Chen et al., 2018). A positive relationship was found between hotels with proenvironmental initiatives and customer satisfaction, and between customer satisfaction and
loyalty (Kassinis & Soteriou, 2003). Guests were more likely to patronize hotels with proenvironmental practices and had a higher willingness to pay for these hotels (Choi, Parsa, Sigala,
& Putrevu, 2009; Han, Hsu, & Lee, 2009). A hotel’s overall green image was found to
strengthen patrons’ intentions to revisit the hotel and to make positive recommendations (Lee,
Hsu, Han, & Kim, 2010). Through increasing patrons’ loyalty and intentions to revisit, green
management can result in a long-term sustainable competitive advantage in the hotel industry
(Chen et al., 2018).
Factors Specific to Hawai‘i
Hawai‘i and its residents are highly reliant on tourism; in 2017 the tourism industry
generated $1.96 billion in state tax revenue and supported 204,000 jobs (Hawai‘i Tourism
Authority, 2018). The Hawaiian tourism industry is largely dependent on the State’s natural
resources and unique ecological components, such as its coral reefs (Cesar & van Beukering,
2004). For regions in which natural biodiversity plays a strong role in sustaining the tourism
sector, a balance between the development of tourism and conservation of biodiversity is
necessary (Moritz et al., 2017). By influencing the use of reef-safe sunscreens instead of harmful
sunscreens, Hawai‘i hotels could play an instrumental role in the conservation of coral reefs, thus
helping to maintain the tourism and hotel patronage that Hawaiian reefs generate. This proenvironmental initiative could improve brand image and increase customer satisfaction and
retention.
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On July 3, 2018, Hawai‘i Governor David Ige signed Bill S.B. 2571 banning the sale and
distribution of sunscreens containing oxybenzone and/or octinoxate in the State of Hawai‘i. This
Act will become effective January 1, 2021. The legislature cited that “oxybenzone and
octinoxate, have significant harmful impacts on Hawaii’s marine ecosystems, including coral
reefs [...] Oxybenzone and octinoxate cause mortality to developing coral; increase coral
bleaching that indicates extreme stress [...] and cause genetic damage to coral and other marine
organisms” (Relating to Water Pollution, 2018, p. 2). The legislature recognized that individuals
swimming and participating in ocean activities while using sunscreen with oxybenzone and/or
octinoxate were polluting Hawaiian waters, and aimed to actively mitigate this source of
pollution (Relating to Water Pollution, 2018). Hawai‘i hotel operators need to implement proenvironmental practices to eliminate the sale and/or distribution of oxybenzone and octinoxate
sunscreens before the law goes into effect. Bills have been introduced to ban the use of
oxybenzone, in addition to its sale and distribution, but have not passed (Relating to Oxybenzone
and Octinoxate, 2018). Hawai‘i hotels must determine how they can continue to satisfy patrons’
needs for sun protection while observing new legislature.
Factors that Influence Hotel Patrons to Engage in Pro-Environmental Behavior
The state of the environment is highly dependent on human behaviors (Steg & Vlek,
2009). Hotels utilize significant environmental resources and have a greater negative
environmental impact than many facilities of comparable size (Robinot & Giannelloni, 2010).
Many theories have been applied to study the factors that influence individuals and hotel patrons
to engage in pro-environmental behavior.
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Theory of Planned Behavior (TPB)
The theory of planned behavior claims that behavioral intentions predict behavior and
that these intentions are influenced by attitudes, subjective norms, and perceived behavioral
control (Ajzen, 1985). Subjective norms refer to an individual’s perception of the social pressure
to engage in a behavior, while perceived behavior control is the perception of how easy or
difficult it will be to perform the behavior (Ajzen, 1985). Studies have supported this theory as a
reliable method for predicting certain pro-environmental behaviors. Attitudes about recycling
and perceived behavioral control were found to have a positive correlation with recycling and
composting intentions (Taylor & Todd, 1995). Attitudes, subjective norms, and perceived
behavioral control were shown to have a positive effect on individuals’ intention to patronize a
green hotel (Han, Hsu, & Sheu, 2010).
Norm Activation Model (NAM)
The norm activation model presents three antecedents to altruistic behavior: awareness of
consequences, ascription of responsibility, and personal norms (Schwartz, 1977). In line with this
model, individuals are more likely to engage in pro-environmental behavior if they are aware of
detrimental consequences, acknowledge a responsibility to act, and have personal norms that are
in line with the behavior (Vining & Ebreo, 2002). These three factors have been successful in
predicting pro-environmental behaviors including recycling (Bratt, 1999; Vining & Ebreo, 1992)
and willingness to pay for environmentally friendly products (Guagnano, Dietz, & Stern, 1994).
Theory of Normative Conduct
The theory of normative conduct prescribes that three distinct kinds of norms have
significant effects on human behavior: descriptive norms, injunctive norms, and personal norms.
Descriptive norms are an individual’s perception of what most people do, injunctive norms are
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the perception of what most people approve of, and personal norms are internalized expectations
for behavior rooted in an individual’s values and standards (Cialdini, Kallgren, & Reno, 1991).
This theory is supported through experimental studies on littering in public places (Cialdini et al,
1991). Written appeals employing descriptive norms, particularly those using provincial norms
(the norm of the immediate surrounding, i.e. the particular hotel room), were shown to be strong
motivators of towel reuse in hotels (Goldstein, Cialdini, & Griskevicius, 2008). The written
message most effective in influencing towel reuse incorporated both descriptive and injunctive
norms (Schultz, Khazian, & Zaleski, 2008).
Values-Beliefs-Norms Theory (VBN)
Presented as support for social movements such as environmentalism, VBN suggests that
individuals who accept the values of a movement, believe that the valued items are in jeopardy,
and deem that their actions can help recover the values will feel obligated to act in support of the
movement (Stern, Dietz, Abel, Guagnano, & Kalof, 1999). VBN was able to explain low-cost
environmental behavior and environmental citizenship (Stern et al., 1999) as well as individuals’
intentions to engage in pro-environmental behavior at the Great Barrier Reef Marine Park and
the Florida Keys National Marine Sanctuary (Wynveen, Wynveen, & Sutton, 2015).
Attitude-Behavior-Context Model (ABC)
The ABC model posits that behavior is a function of attitudes and contextual factors, and
that the more inhibiting the contextual factors are on the behavior, the weaker the relationship
between the attitudinal factors and the behavior. Attitudes and contextual factors were shown to
be significant predictors of pro-environmental behavior in experiments involving roadside
recycling (Guagnano, Stern, & Dietz, 1995).
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Proposed Research Framework
Pro-environmentalism is an intricate behavior and its determinants cannot always be
explained through one behavioral theory (Steg & Vlek, 2009). Contextual factors, in addition to
intra-personal factors, should be considered in assessing pro-environmental behavior (Ertz,
Karakas, & Sarigöllü, 2016; Steg & Vlek, 2009). An integrative framework that builds upon the
VBN, NAM, TPB, theory of normative conduct, and ABC will be used as the basis to assess
factors that could influence Hawai‘i hotel patrons to use reef-safe sunscreens.
The framework, as adapted from Stern (2000), recognizes three categories of causal
variables—attitudes, personal capabilities, and habits—that influence pro-environmental
intention, which is the predictor of pro-environmental behavior. The framework proposes that
contextual factors can act as a moderating variable, moderating the relationship between proenvironmental intention and pro-environmental behavior.
This framework expands upon previous models in recognizing that intra-personal factors
do not always lead to pro-environmental behavior. The effects of contextual factors must be
taken into account since many pro-environmental behaviors are inhibited or facilitated by
external conditions (Stern, 2000). The proposed framework has not been applied in studies; this
research will apply and potentially expand upon the framework.
Research establishes the harmful effects of oxybenzone and other chemical sunscreens on
coral reefs and the need for pro-environmental behavior in order to decrease the use of these
sunscreens. Studies have examined the relationship between several variables and proenvironmental behavior in hotels; however, research is needed to put these variables together to
understand the use of reef-safe sunscreens by Hawai‘i hotel patrons.
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This research will help explain Hawai‘i hotel patrons’ sunscreen behaviors and identify
the factors that could influence patrons to use reef-safe sunscreens. Understanding this
relationship could allow interventions to be developed and targeted at the relevant factors in
order to influence Hawai‘i hotel patrons to use reef-safe sunscreens and thus support the
conservation of Hawaiian coral reefs and the hotel patronage that Hawaiian reefs generate.
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CHAPTER III
METHODOLOGY
This research used mixed methods consisting of interviews and a survey to examine the
pro-environmental behaviors and sunscreen behaviors of Hawai‘i hotel patrons and the variables
that may influence these patrons to use reef-safe sunscreens. This chapter describes the
conceptual framework used, the interview design and subjects, the survey design and subjects,
the survey pre-test, and data collection and analysis methods for both studies.
Proposed Conceptual Framework
This research applied a conceptual framework to determine the factors that could
influence Hawai‘i hotel patrons to engage in the pro-environmental behavior of using reef-safe
sunscreens. The framework, as adapted from Stern (2000), recognizes three categories of causal
variables—attitudes variable (Attitudes), personal capabilities variable (Personal Capabilities),
and habits variable (Habits)—that influence pro-environmental intention (Intention), and a
moderating variable—contextual factors variable (Contextual Factors)—that moderates the
relationship between Intention and pro-environmental behavior (Behavior). Figure 1 illustrates
the relationship between these variables as adapted from Stern (2000).

Figure 1. Proposed conceptual framework of pro-environmental behavior.
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An individual's attitudes towards a behavior indicate their positive or negative perception
of engaging in the behavior (Ajzen, 1985). Attitudes include general environmental
predispositions, behavior-specific personal norms, non-environmental attitudes (attitudes not
related to the environment, but, for example, to the product attributes), and perceived costs and
benefits of action (Stern, 2000). Personal capabilities refer to the knowledge and skills involved
in performing the particular behavior in addition to general capabilities and resources that can
facilitate or impede the behavior (Stern, 200). Habits refer to ingrained behavior patterns that can
interfere or assist with the adoption of new behaviors (Kurz, Gardner, Verplanken, & Abraham,
2015).
Contextual factors, also known as external conditions, refer to any external sources of
support or impediment to performing the behavior including physical, financial, legal, and social
conditions (Guagnano, Stern, & Dietz, 1995). Contextual factors may include material costs and
rewards, social norms, advertising, and any policy or practice that facilitates or impedes
engaging in the behavior (Stern, 2000).
To apply the proposed framework in the context of this research, the components of the
model were divided into two subsets for analysis. The relationship between the causal
variables—Attitudes, Personal Capabilities, Habits—and Intention was tested to assess for
significance in predicting Hawai‘i hotel patrons’ intention to use reef-safe sunscreen while in
Hawai‘i, as depicted in Figure 2.
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Figure 2. Proposed conceptual framework of pro-environmental behavior: Subset I.
Model testing the relationship between Attitudes, Personal Capabilities, Habits, and Intention.

The second subset of the model, the influence of Contextual Factors, was subsequently
examined. The framework proposes Contextual Factors can act as a moderating variable for the
relationship between Intention and Behavior. Behavior could not be reliably measured in the
context of this research; therefore, the moderating effects of Contextual Factors on Behavior
could not be assessed. As a proxy, the influence of Contextual Factors on Intention was tested. A
series of hotel practices were proposed as Contextual Factors and were tested as within-subjects
experimental conditions, as per the design illustrated in Figure 3. Intention was measured under
each condition in order to compare the influence that the hotel practices could have on Hawai‘i
hotel patrons’ intention to use reef-safe sunscreen.
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Figure 3. Proposed conceptual framework of pro-environmental behavior: Subset II.
Experimental design testing influence of Contextual Factors on Intention.

Study I: Interviews
This research applied personal interviews as an elicitation study to gather in-depth
knowledge about Hawai‘i hotel patrons’ sunscreen behaviors, pro-environmental behaviors, and
information related to variables in both subsets of the model. Structured interviews were chosen
to create an initial conceptualization of the research domain and to provide more complete
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coverage of the topic compared to the use of unstructured interviews (Cooke, 1994). Personal
interviews are more likely to uncover unconscious thoughts and yield deeper insights than what
can be garnered through focus groups (Zaltzman, 2003). The personal interviews let participants
develop and express their opinions and allowed for an in-depth exploration of each participant’s
thoughts.
Design
The interview questions were designed to derive information about factors that could
influence reef-safe sunscreen use. Each participant was asked the same series of questions to
better understand the hotel practices that may increase their likelihood of using reef-safe
sunscreen while in Hawai‘i. See Appendix C for the list of interview questions.
Participants were asked to answer open-ended questions regarding their sunscreen use,
sunscreen selection, attitudes about sunscreen, pro-environmental behavior, attitudes about proenvironmental behavior, and behavior-specific knowledge related to sunscreen use and coral reef
degradation. Interviews concluded with open-ended questions asking what factors would
influence participants to use reef-safe sunscreen while in Hawai‘i and what Hawai‘i hotels,
specifically, could do to influence patrons to use reef-safe sunscreens. Additional questions were
devised during the interviews to further clarify each participant’s answers.
Subjects
Interview subjects were individuals at least 18 years of age who were currently staying at
a hotel in Hawai‘i. All subjects used over-the-counter sunscreen while in Hawai‘i. An Exempt
Research Application form was filed and approved by the Institutional Review Board (IRB) prior
to the initiation of this study. See Appendix A for the IRB Exempt Review Notice for this study.
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Interviews were conducted with a convenience sample of non-academics unknown to the
researcher. Individuals in public settings in Hawai‘i (e.g., on a beach) were approached and
recruited to participate. A total of 15 interviews were conducted to reach saturation, at which
point no new themes were revealed in the data (Guest, Bunce, & Johnson, 2006).
Data Collection
The study consisted of in-person interviews performed in public locations. Prior to
commencing each interview, the participant was provided with, and signed, a consent form
acknowledging their consent to participate and to be audiotaped during the interview (see
Appendix B). The interviews followed a standard set of questions with additional questions
added as needed to clarify initial answers. Each interview lasted approximately 20 minutes, but
no longer than 45 minutes. The interviews were audiotaped to allow for accurate transcription of
all communication. Notes were taken during the interviews to reference body language and other
nonverbal communication.
Data Analysis
Interview responses were transcribed then thematic analysis was used to interpret the
interview results as described in Baker and Kim (2016). Two researchers read the responses
separately several times to become familiar with the material. Each researcher then screened and
sorted the data, grouping responses by common themes. The categorized data was used to
develop a deeper understanding of the topic and identify variables that could influence Hawai‘i
hotel patrons to use reef-safe sunscreens.
Validity and Reliability
The interviewer followed appropriate techniques to maintain validity and reliability of the
interview data. Pilot interviews were conducted with non-academics acquainted with the
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researcher in order to practice interview technique and ensure consistency in how the interviews
were conducted. The interviewer did not share their attitudes or views on the subject and showed
no bias toward particular answers. All questions were asked clearly and concisely; no leading
questions were asked.
Participants were encouraged to ask for clarification if they did not understand what they
were being asked. The interviewer also asked for clarification if any participants’ answers were
unclear. Notes were taken throughout the interview in order to record key themes and nonverbal
communication. To conclude each interview, the researcher summarized the main points and
opinions from the conversations and verified that the summary was an accurate depiction of the
participant’s opinions and insights. If anything was misinterpreted, clarification was sought and
the researcher’s notes and summary were modified accordingly.
Study II: Survey
The literature review and categorized interview data were used to design a survey to yield
further insights into the subject by collecting data from a larger sample of the population of
Hawai‘i hotel patrons. The survey was self-administered and performed online through a survey
research company. Administering the survey online allowed for the recruitment of an adequate
number of eligible participants considering the limiting eligibility requirements and resulting
requirement for expanded geographical distribution of the survey.
Design
The survey was distributed to respondents through email and performed online. See
Appendix E for a representation of the electronic survey that was distributed. The population
parameters of interest included Attitudes, Personal Capabilities, Habits, Contextual Factors,
Intention, and participant demographics. Attitudes consisted of general environmentalist
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predispositions, behavior-specific personal norms, and non-environmental attitudes such as
attitudes about sunscreen attributes. Personal Capabilities included behavior-specific knowledge
and behavior-specific skills. Relevant habits pertaining to sunscreen use were examined.
Contextual factors of interest were hotel practices that could influence the use of reef-safe
sunscreens. Intention to use reef-safe sunscreen while in Hawai‘i was measured as the dependent
variable throughout the study.
Four scales were used during the survey. Attitudes about twelve sunscreen attributes were
measured using a 5-point scale of importance (1 = not at all important and 5 = extremely
important). The New Ecological Paradigm (NEP) scale, a measure of environmental worldview,
was used to measure the attitude of general environmentalist predisposition (Dunlap, Van Liere,
Mertig, & Jones, 2000). The NEP scale measured respondents’ level of agreement regarding 15
statements about the relationship between humans and the environment using a 5-point scale (1 =
strongly disagree and 5 = strongly agree). Agreement with the eight odd-numbered questions
and disagreement with the seven even-numbered questions reflect the New Ecological Paradigm
(NEP) and represent a pro-ecological worldview. Disagreement with the odd-numbered
questions and agreement with the even-numbered questions are indicative of a Dominant Social
Paradigm (DSP) and the lack of a pro-ecological worldview (Dunlap et al., 2000).
Scale three employed a 7-point Likert scale of agreement (1 = strongly disagree and 7 =
strongly agree). Behavior-specific norms were examined based on whether respondents “feel a
moral obligation” to engage in three pro-environmental behaviors related to environmentally
friendly products, measured using scale three.
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Behavior-specific knowledge consisted of items regarding the importance of coral reefs,
whether zinc oxide can harm coral reefs, whether oxybenzone can harm coral reefs, and whether
oxybenzone can pollute coral reefs even when it is not worn in the ocean, measured using scale
three. Behavior-specific skills examined participants’ ability to choose a sunscreen that does not
harm coral reefs, rated with scale three. Habits employed scale three to measure habitual
sunscreen use.
After examining the components of the three proposed causal variables, Intention was
assessed by asking: “If you were staying at a hotel in Hawai‘i, how likely is it that you would use
a reef-safe sunscreen?” The item was measured using scale four, a 7-point scale of likelihood (1
= extremely unlikely and 7 = extremely likely).
Hotel practices were introduced as categories of Contextual Factors and were tested as
within-subjects conditions. Seven hotel practices were proposed to each respondent, and
Intention was measured using scale four for each condition. Each measure of Intention repeated
the same question plus the addition of one condition as per the following format: “If you were
staying at a hotel in Hawai‘i, how likely is it that you would use a reef-safe sunscreen if your
hotel [insert proposed hotel practice]?” This design was implemented to allow for the
comparison of Intention between different categories of Contextual Factors, including the initial
condition that measured Intention without the application of Contextual Factors.
To identify items that could mitigate the influence of certain proposed hotel practices,
respondents were asked to select any applicable items (as well as provide additional items if
necessary) that would keep them from using reef-safe sunscreen while in Hawai‘i if it were
provided to them free of charge.
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Participant information specific to the research was collected as part the survey: how
many times the respondent had stayed at a hotel in Hawai‘i within the past 5 years, where the
respondent obtained the sunscreen that they used while in Hawai‘i, and who the respondent
typically traveled to Hawai‘i with. The demographics of age, gender, household income, level of
education, and number of children under the age of 18 were also recorded.
Subjects
This study examined the population of individuals that patronize Hawai‘i hotels.
Purposive non-probability sampling was employed; the participants were selected to conform to
certain criteria including being at least 18 years of age, having stayed at a hotel in Hawai’i within
the past 5 years, and having used over-the-counter sunscreen while in Hawai‘i. An Exempt
Research Application form was filed and approved by the Institutional Review Board (IRB)
before the initiation of this study. See Appendix E for the IRB Exempt Review Notice for this
study.
The survey research platform Qualtrics (Version 18) was used to identify and enlist
participants that fit the survey eligibility criteria. The sample frame consisted of the individuals
that were a part of the Qualtrics panel, that received the email invite to participate, and that
passed the survey screener questions. Random probability sampling was conducted within the
sample frame in order to eliminate systematic error and increase data accuracy.
In 2017, Hawai‘i hosted close to 9.4 million visitors, therefore, a potential target
population of 9.4 million was assumed (Hawai‘i Tourism Authority, 2018). To ensure results
reflected this target population at a 95% confidence level with a 5% margin of error, surveys
were distributed until 400 reliable responses were obtained.
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Pre-Test
A pre-test was conducted to verify that the survey questions were understood by the
population of individuals anticipated to be answering the questions and to test that the questions
were valid in eliciting the type of information that they were intended to gather. The pre-test also
served to determine an appropriate estimate of the time required to complete the survey. The pretest participants consisted of non-academics who were asked to complete the proposed survey
and provide feedback using the following respondent debriefing questions:
1. Are any questions hard to understand, confusing, or ambiguous?
2. Are any questions difficult to answer?
3. Were the questions arranged logically?
4. Can you suggest any wording or formatting improvements that would make the survey
easier or more pleasing to complete?
A total of 23 participants completed the pre-test survey. The results and feedback were
used to make any necessary modifications to the survey questions. An individual experienced in
survey research and not involved in the study provided additional feedback to ensure that the
questions were valid, clearly stated, and properly sequenced.
Data Collection
The survey research platform Qualtrics (Version 2018) was used to identify and recruit
participants that fit the survey eligibility criteria. The survey was administered over a two-week
period in October 2018. Randomly selected individuals from the Qualtrics panel were sent an
email inviting them to participate in the study. Those that chose to participate were able to click
on a link directing them to the survey. Prior to beginning the survey, each participant was
directed to an informed consent screen. By selecting “I have read the above information and
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agree to participate in this study”, subjects acknowledged their consent to participate and were
then directed to the survey.
The survey began with three screening questions to ensure that respondents met the
eligibility criteria. Completed surveys were automatically stored in the Qualtrics database. The
collected data was downloaded and coded to maintain confidentiality. The survey data was
analyzed and tabulated; the resulting conclusions were summarized.
Data Analysis
The survey data was processed and analyzed using IBM SPSS Statistics (Version 24).
The frequency and percentage of each demographic subgroup was calculated to establish a
demographic profile of the survey sample. Descriptive statistics of frequency, mean, and
standard deviation were generated to create an overview of participant information specific to the
research including the importance of different sunscreen attributes and where Hawai‘i hotel
patrons obtain the sunscreen they use while in Hawai‘i.
Likert scales were used to categorize participants’ answers to items measuring the three
proposed causal variables (Attitudes, Personal Capabilities, and Habits) as well as the dependent
variable (Intention). Means and standard deviations were calculated and reviewed for all items to
provide an initial overview of the construct components. The reliability of the proposed construct
was tested using Cronbach’s Alpha to examine the internal consistency of the items that
composed each variable. Items that reliably tested the same variable were combined to create a
parcel indicator for their respective variable.
Multiple linear regression analysis was conducted to examine whether the Subset I of the
proposed model explained a significant amount of the variance in respondents’ intention to use
reef-safe sunscreen while in Hawai‘i. Attitudes, Personal Capabilities, and Habits were assessed
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for individual significance in predicting respondents’ Intention. Results throughout all analyses
were defined as statistically significant when p < 0.05.
The model was tested to ensure that it met the assumptions of multiple linear regression.
This included ensuring sufficient sample size, linearity, no multicollinearity, the absence of
outliers, multivariate normality, and homoscedasticity.
Subset II of the model was examined using a one-way repeated measures analysis of
variance (r-ANOVA) to determine if hotel practices, treated as Contextual Factors, had a
significant effect on respondents’ mean intention to use reef-safe sunscreen while in Hawai‘i.
The analysis of variance was tested, and appropriate corrections were applied, to ensure that the
assumption of sphericity was met. Bonferroni post hoc tests were used to identify any significant
differences in Intention between the proposed hotel practices, and compared to the condition in
which no hotel practice was applied.
Descriptive statistics were used to summarize the concluding survey items designed to
collect supplementary data on inhibiting items related to the proposed hotel practices.
Validity and Reliability
To ensure validity, the survey was designed to be clear and concise, with easily
understandable syntax. A pre-test was performed to test that the questions were valid in eliciting
the type of information that they were intended to gather. The pre-test served to identify any
questions that were ambiguous, leading, or mechanically defective and to verify that questions
could only be interpreted in a single way. An individual experienced in survey research and
unrelated to the study was enlisted to establish that the survey questions were valid. The results
and feedback from the pre-test and experienced individual were used to make any necessary
modifications to the survey.
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Survey questions were replicated to examine identical content using a different question
format to ensure reliability. Specifically, the construct of interest was represented by more than
one question for increased reliability. Multiple attention checks were embedded in the survey to
increase reliability by screening out respondents that were satisficing: either not fully engaging
with the survey questions or not attempting to engage with the questions at all. A speeding check
was used to disqualify respondents who were not taking the necessary time to answer accurately
and checks were implemented to disqualify respondents that straight-lined (chose the same scale
answer for each sub-question in a matrix) on either of two matrix questions. An instructional
manipulation check (a special question instructing the respondent to select a designated response,
added among regular questions) was inserted into each of the three main matrix questions to
disqualify respondents that were not paying attention to the instructions. Checks were also
embedded into two separate sets of five consecutive questions to disqualify respondents
engaging in acquiescence (tendency to answer positively) and primacy (selecting the first
reasonable answer) resulting in contradictory answers within either question set.
The study consisted of 27 questions, several of which contained multiple items.
Maturation could have occurred if a subject became bored or distracted; responses could have
been affected and decreased internal validity if they were not disqualified by one of the attention
checks (Cooper & Schindler, 2014). The population from which subjects were selected may not
be representative of all populations and could thus threaten the experiment’s external validity.
The results of this study may not be generalizable to hotels in other geographical areas. Notably,
the results may not be generalizable to hotels in non-coastal locations where patrons may not see
a direct link to coral reefs.
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CHAPTER IV
RESULTS
Introduction
The purpose of the research was to determine the dominant factors leading to the proenvironmental behavior of using reef-safe sunscreen and identify practices that Hawai‘i hotel
operators could implement to influence patrons to engage in this behavior. The implementation
of effective operational practices could contribute to coral reef preservation and aid in preventing
the downturn in tourism and hotel patronage that could result from the destruction of coral reefs.
Two studies—personal interviews and a survey—were performed to gain deeper insight
and collect data based on a proposed conceptual framework of pro-environmental behavior
applied to Hawai‘i hotel patrons’ use of reef-safe sunscreens. The proposed variables that were
examined consisted of the attitudes variable (Attitudes), personal capabilities variable (Personal
Capabilities), habits variable (Habits), contextual factors variable (Contextual Factors) and proenvironmental intention variable (Intention). This section presents the results and analysis of the
two studies.
Study I: Interviews
Fifteen personal interviews were conducted with Hawai‘i hotel patrons as an elicitation
study to explore themes and items related to the constructs of interest. The interview responses
were transcribed and a summary of the responses was created (see Appendix D).
Thematic Analysis
Responses to all interview questions, other than the initial three screening questions, were
interpreted using thematic analysis as described in Baker and Kim (2016). Common themes that
were uncovered and notable quotes from respondents were used to develop a deeper
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understanding of the topic and identify factors that could influence Hawai‘i hotel patrons to use
reef-safe sunscreens.
Important sunscreen attributes. Question four asked respondents: “How do you choose
between types of sunscreen? What factors are important to you?” The most commonly cited
important factor was water-resistant (n = 8). As many individuals staying at hotels in Hawai‘i
spend time in pools and the ocean, respondents favored sunscreens that provided water
resistance. SPF level, broad spectrum, easily absorbed, and not greasy/oily/sticky were the other
factors mentioned by at least one third of the respondents.
Habitual sunscreen purchases. Respondents were asked: “Do you habitually buy the
same brand of sunscreen? If yes, what brand and why?” Four respondents did not habitually buy
the same brand of sunscreen and two respondents cited several brands that they were comfortable
buying. The remaining nine respondents habitually bought the same sunscreen; the brands they
bought varied. Reasons for habitually buying the same sunscreen ranged from habit (e.g., trying
and liking it, thus continuing to buy it), to having the attributes that they deem important (e.g.,
water-resistant, feels good, smells good, works well), to admiring company values and ingredient
choice. For example, interview respondent eight answered: “They have great values as a
company; they produce high quality products that are safe for kids and use natural ingredients
unlike a lot of other companies.”
Memories related to sunscreen. Question six asked: “What feelings or memories come
to mind when you think of past experiences with sunscreen?” Notable information garnered from
this question included that some individuals saw sunscreen as a necessary evil: something they
knew they had to use for sun protection, but did not enjoy using. Respondents also mentioned
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memories of struggling to apply sunscreen to children, which introduced the theme of finding
sunscreens that their children liked using.
The influence of hotels. Question seven asked respondents: “What could a hotel do to
persuade you to use a new sunscreen brand?” Seven unique methods that hotels could use to
influence sunscreen brand choice were mentioned. The most commonly cited method was
providing free samples or giving guests the opportunity to test the sunscreen brand (n = 6); the
second most cited method was the product being as good as, or better than, the respondent’s
current sunscreen (n = 4). This related to the suggestion of providing free samples or allowing
guests to test sunscreens, as a guest would need to test a sunscreen to know if it were as good as,
or better than, their current sunscreen. Three respondents proposed providing the sunscreen to
guests for free. Interview respondent thirteen contributed a notable response that included all
three of the most commonly cited methods:
We were at the Surfjack in Waikiki before coming to Maui and they were giving out free
sunscreen when you check in. We ended up using the whole sample pack, and we also
sometimes used sunscreen from the dispensers they provided at the property. My kids and
I liked our own sunscreen better, but if they would have given us a bigger sample bottle, I
think we would have kept using it.
Four other methods were each cited by one respondent, they included: the product is as
good as, or better than, and cheaper than their current sunscreen; interesting the guest’s children
in the sunscreen; only selling that brand of sunscreen at the hotel; and actively promoting the
sunscreen.
Sources of sunscreen. Participants were asked: “Where do you get the sunscreen that
you use while in Hawai‘i?” Five respondents used sunscreen that they brought from home as
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their only source of sunscreen for use in Hawai‘i, however, all fifteen respondents cited bringing
sunscreen from home as one of the ways they obtain the sunscreen that they use while in
Hawai‘i. Other sources of respondents’ sunscreens included: buying it at their hotel in Hawai‘i,
buying it at a store outside their hotel in Hawai‘i, and using free sunscreen provided by their
hotel in Hawai‘i. It should be distinguished that most respondents that listed multiple ways of
sourcing their sunscreen noted that they would only purchase sunscreen while in Hawai‘i if they
ran out of what they brought from home or if they forgot to bring sunscreen from home.
Specifications for sunscreen ingredients. Question nine inquired: “Are there any
sunscreen ingredients that you specifically avoid or look for? If so, what are they are why?”
Most subjects responded that they neither looked for nor specifically avoided any sunscreen
ingredients (n = 11). Of those who did make sunscreen selections based on ingredients, three
reported that they sought out all-natural products or avoided chemical ingredients and the fourth
required gluten-free sunscreen. Since the ingredients that harm coral reefs are chemical
ingredients, respondents that only used all-natural sunscreens were, potentially unknowingly,
already using reef-safe sunscreens.
General environmentalist predisposition. Interview subjects were asked: “Do you think
humans are affecting the state of the environment? If so, what kinds of effects are we having?”
All respondents offered examples of negative effects that humans were having on the state of the
environment. The most commonly cited effects were: climate change/global warming (n = 9),
pollution (n = 7), using up the Earth’s resources (n = 6), decline/destruction/extinction of other
species (n = 5), and decline/destruction of ecosystems (n = 5). No subjects specifically
mentioned coral reef destruction. However, the recognition of pollution, destruction of other
species, and destruction of ecosystems implied that these individuals could be understanding of,
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and potentially sympathetic to, the harmful effects that certain chemical sunscreen ingredients
have on coral reefs.
Everyday pro-environmental behavior. Respondents were asked: “Do you take any
measures to protect the environment in your daily life? If yes, can you provide me with some
examples?” All fifteen respondents cited instances of pro-environmental behavior in their
everyday life. The most common instances were recycling (n = 13), avoiding buying/using paper
and plastics (n = 6), and being conscientious about water and/or energy use (n = 5). Three
respondents referred to using eco-friendly products in order to protect the environment in their
everyday life. Since reef-safe sunscreen use can be classified as eco-friendly product use, it is
speculated that three out of fifteen respondents could have been interested in reef-safe sunscreens
due to their inclination to use eco-friendly products.
Everyday pro-environmental intentions. The interviewer then asked: “Do you have
any intention to engage in less or more pro-environmental behaviors in the next 3 years? If so,
what kind of changes do you intend on making?” Six subjects reported not having explicit
intentions to engage in more pro-environmental behavior, but claimed they would be happy to
adopt new, more environmentally friendly practices and products if they were to come available.
This highlighted the importance of consumer knowledge related to environmental protection.
The effects of educating Hawai‘i hotel patrons regarding coral pollution from oxybenzone and
other sunscreen ingredients will be further explored.
Environmental effects of personal care products. Question thirteen inquired: “Have
you heard of any negative effects that personal care products can have on the environment? If so,
can you provide me with any details? Did this knowledge influence you in any way?”
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One third of respondents could not cite any details regarding negative effects of personal
care products on the environment (n = 5). The remaining ten subjects were able to name at least
one negative impact that personal care products could have on the environment. However, only
two of these individuals referenced any knowledge of personal care products having negative
effects on coral reefs. Implementing methods of educating hotel patrons about the environmental
consequences of using certain products could be an initial step in curbing this type of product
use.
Knowledge of oxybenzone. Subjects were asked: “Have you ever heard of oxybenzone/
benzophenone-3/ BP3? If yes, what do you know about it?” Two thirds of respondents had never
heard of oxybenzone (n = 10); two additional subjects claimed that they had not heard of it, and
that it sounded like a bad or harmful chemical. One additional respondent had heard of the
chemical but knew nothing about it. Two respondents were able to accurately explain that
oxybenzone was a sunscreen ingredient that could harm coral reefs. Both these subjects cited
having learned about oxybenzone and its effects while in Hawai‘i: one from a short informative
airline movie they had selected, the other from an eco-campaign at a hotel on another Hawaiian
Island. These responses also supported the need to further investigate the impact that educational
initiatives could have on Hawai‘i hotel patrons’ intention to use reef-safe sunscreens.
Sunscreen’s ability to harm coral reefs. Question fifteen inquired: “Have you ever
heard that some sunscreens contain ingredients that are harmful to coral reefs? If yes, did this
knowledge influence you in any way?” Six subjects were unaware that some sunscreens contain
ingredients that are harmful to coral reefs. An additional two subjects were unaware, but noted
that they were not surprised by this information. One subject stated knowledge of oxybenzone
having negative effects on humans, yet was unfamiliar that the chemical could have negative

47

environmental effects. Two subjects had previously heard this information but did not mention
being influenced by the information in any way.
The three remaining subjects had been made aware of the information and indicated
different ways that they had been influenced. One respondent wanted to gain more information
but found it was not easy to follow up on, one respondent intended to check their sunscreen for
the ingredient but forgot, and one respondent checked their sunscreen and was relieved to find
that it was mineral-based and did not contain oxybenzone. Respondents’ feedback further
suggested that there is a need for patron education on the issue.
Intentions regarding harmful sunscreens. Participants were asked: “If you knew that
your sunscreen was harmful to coral reefs, what would you do?” Respondents generally
indicated interest in seeking out alternatives to sunscreens that were harmful to coral reefs.
Interview nine exemplified one respondent’s willingness to switch to a reef-safe sunscreen:
I guess I would look up alternatives. Just because I really like a product doesn’t mean I
plan to use it regardless of what I find out about it. If it’s hurting coral reefs, which I
know is a very important part of an ocean’s ecosystem, then I certainly don’t want to be a
part of that. I would find an environmentally friendly product and then make sure my
family uses it too.
Six subjects claimed they would switch to non-harmful sunscreens, four individuals
responded that they would look up or ask about alternatives that were not harmful to coral reefs,
and three respondents would want more information on the matter. One subject specified that
they would switch to a reef-safe sunscreen once they ran out of their current sunscreen. The
concept of an individual not wanting to purchase a reef-safe sunscreen until they ran out of their
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current sunscreen had not yet been explored in this research and warranted examination as part
of Study II.
Two subjects indicated that they would use less of their sunscreen, especially before
going in the water, if it were harmful to coral reefs. This response indicated that educational
initiatives should not only impress that oxybenzone sunscreens can harm coral reefs, but also that
oxybenzone sunscreens can pollute coral reefs even if they are not worn while in the ocean.
Educational information should specify that oxybenzone sunscreens can wash off while bathing
and re-enter the ocean through wastewater treatment plants which do no remove the chemical.
Only one individual remarked that they would most likely not take any action if they
found out that their sunscreen was harmful to coral reefs.
Factors that could influence reef-safe sunscreen use. Question sixteen inquired: “If
you knew that your sunscreen was harmful to coral reefs, what factors would influence you to
use a reef-safe sunscreen while in Hawai‘i?” The most commonly cited response was easy
accessibility or availability of reef-safe sunscreens (n = 9). Having information about the issue
communicated effectively was mentioned by six respondents, as was reasonable price of reefsafe sunscreens. Study II will further investigate the role that Hawai‘i hotels could play in
educating their patrons about the issue and making reef-safe sunscreen easily accessible.
Other notable factors that were mentioned included: the quality of reef-safe sunscreens
available, finding a reef-safe sunscreen that is kid-friendly, having the opportunity to sample
reef-safe sunscreens, supplying free reef-safe sunscreen, and knowing ahead of time (before
coming to Hawai‘i) that oxybenzone sunscreen is harmful to coral reefs. Although these factors
were only suggested by one or two respondents each, they warranted additional examination
during Study II to explore whether these themes were common in a larger sample population.
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Hotel practices that could influence reef-safe sunscreen use. The final interview
question asked: “While staying at a hotel in Hawai‘i, what could the hotel do that would make it
more likely that you would use a reef-safe sunscreen while in Hawai‘i?” Respondents provided a
variety of potential influential factors. Being made aware of the issue was again the most
frequently mentioned suggestion (n = 11). Two subjects specifically recommended providing
pool and beach notices to inform guests of the matter. Another two subjects mentioned that
providing information about the issue before they visited Hawai‘i would increase their likelihood
of using reef-safe sunscreen in Hawai‘i. For instance, interview respondent twelve noted: “A
hotel could take responsibility for letting me know beforehand about the sunscreen ingredients
that are harmful to coral reefs. As I said, then I could look into bringing reef-safe sunscreen with
me.” An additional factor related to the theme of educating guests on the issue was
recommended by interview respondent six: “Make a kids campaign to get them on board with
saving the ocean and the reefs by using better sunscreens.”
Nine respondents proposed that Hawai‘i hotels could provide reef-safe sunscreen as an
amenity in hotel rooms. Interview respondent four suggested:
Give away free environmentally friendly sunscreens to all the guests. As long as it’s a
decent sunscreen and it works, who is going to say no to free stuff. Add to it an
explanation that using the free product is for a good cause and I feel that most people
would be happy to switch sunscreens.
Five subjects cited a similar concept: Hawai’i hotels providing reef-safe sunscreen for use
poolside. Respondent nine remarked:
Really want to draw me in? Come around the pool and sample some cool new reefsafe products. Take the time to tell me why this is so important for Hawai‘i. Let me see
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for myself how these sunscreens compare to my current fave. Take the time to explain
things properly, gain my support, and make me feel like I can make a difference.
Interview respondent seven proposed that Hawai‘i hotels could allow for the trade-in of
harmful sunscreen in exchange for a credit towards a reef-safe sunscreen: “Since a lot of people
are already bringing sunscreen with them on their vacation, maybe hotels could let them trade in
harmful sunscreens in exchange for a credit towards a reef-safe sunscreen.” This recommended
initiative will be further explored in Study II, as it could help influence Hawai‘i hotel patrons
that do not want to switch to a reef-safe sunscreen until their current sunscreen runs out.
Summary
Many concepts explored during the personal interviews will be further examined across a
larger sample. The importance of different sunscreen attributes will be researched to determine
the characteristics that are most important to Hawai‘i hotel patrons. This information would be
fundamental if Hawai‘i hotel operators were choosing reef-safe sunscreens to sell at hotel shops,
provide poolside, or give to guests as an amenity.
While five respondents only used sunscreen that they brought from home while in
Hawai‘i, all fifteen respondents cited bringing sunscreen from home as one of the ways they
procure the sunscreen that they use while in Hawai‘i. Notably, most respondents that listed
multiple ways of sourcing the sunscreen that they use while in Hawai‘i mentioned that they
would only purchase sunscreen while in Hawai‘i if they ran out of what they brought from home
or if they forgot to bring sunscreen from home. This theme demonstrated that it may not be
sufficient to attempt to influence hotel patrons to use reef-safe sunscreens once they are already
in Hawai‘i if many have purchased and brought sunscreen with them. Study II will explore the
potential to influence hotel patrons before they travel to Hawai‘i.
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Although nine respondents habitually bought the same sunscreen, most cited that they
neither looked for or specifically avoided any sunscreen ingredients (n = 11). These results
indicated that while many Hawai‘i hotel patrons are likely unaware of the harmful effects of
some sunscreen ingredients, they may be receptive to switching sunscreens if they are currently
not particular about sunscreen ingredients. Of those who did make sunscreen selections based on
ingredients, three of four reported that they purchase all-natural products or avoid chemical
ingredients. The ingredients that harm coral reefs are chemical ingredients, therefore, these
respondents were already using reef-safe sunscreens.
All respondents offered examples of negative effects that humans were having on the
state of the environment and cited instances of pro-environmental behavior in their everyday life.
These results demonstrated that respondents understood that humans were having negative
effects on the environment. Considering all respondents engaged in pro-environmental behavior
during everyday life, it may be possible to aid patrons in adopting other pro-environmental
behaviors if the appropriate influential factors can be determined. For example, three respondents
referred to using eco-friendly products in everyday life; these patrons may be interested in using
reef-safe sunscreen if they were made aware that such a product existed. Additionally, six
subjects claimed they would be happy to adopt new, more environmentally friendly practices and
products if they were to come available. The effects of educating Hawai‘i hotel patrons regarding
coral pollution from harmful sunscreen ingredients and the availability of alternative sunscreens
will be further explored in Study II.
Respondents’ general lack of knowledge regarding oxybenzone, its use as a sunscreen
ingredient, and its ability to harm coral reefs supported the need to further investigate the impact
that educational initiatives could have on Hawai‘i hotel patrons’ intention to use reef-safe
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sunscreen. Educational initiatives should not only explain that oxybenzone sunscreens can harm
coral reefs, but also that they can pollute coral reefs even if they are not worn while in the ocean.
Oxybenzone sunscreens can also wash off while bathing and re-enter the ocean through
wastewater treatment plants which do no remove the chemical from waste streams.
Additional initiatives to make it easy for patrons to use reef-safe sunscreens will be
explored since not all individuals who were made aware that oxybenzone sunscreens can harm
coral reefs followed through on checking their sunscreen for this chemical and modifying their
behavior if needed. Respondents generally indicated interest in seeking out alternatives to
sunscreens that were harmful to coral reefs. The concept of an individual not wanting to purchase
a reef-safe sunscreen before using up all of their current sunscreen arose and warranted further
examination as part of Study II.
Respondents contributed suggestions for many methods that Hawai‘i hotel operators
could employ to influence patrons to use reef-safe sunscreens. These methods included: being
made aware of the issue, being made aware of the issue before traveling to Hawai‘i, providing
complimentary reef-safe sunscreen as an amenity in the hotel room, providing complimentary
reef-safe sunscreen for use poolside, allowing guests to test out different reef-safe sunscreens,
allowing guests to trade in their current sunscreen in exchange for a credit towards a reef-safe
sunscreen, only selling reef-safe sunscreen at the hotel, making kid-friendly reef-safe sunscreen
available, actively promoting the sunscreen, and ensuring easy accessibility to reef-safe
sunscreens. These suggestions were further examined on a larger scale during Study II in order to
determine their potential for influencing Hawai‘i hotel patrons to use reef-safe sunscreens.
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Study II: Survey
Data Processing
The results of the literature review and interview data were used to create a survey to
further investigate the themes and factors that were discovered. The survey data was processed
and analyzed using IBM SPSS Statistics (Version 24), unless otherwise specified. Three
screening questions were used to identify respondents who reported to be at least 18 years of age,
had patronized a hotel in Hawai‘i within the past 5 years, and had used over-the-counter (nonprescription) sunscreen during that visit.
During data collection, 4,762 individuals electronically consented to participate in the
study and began the survey. Of these respondents, 2,198 (46.2%) failed to pass all of the
screening questions and were not allowed to participate in the study as they did not meet the
eligibility criteria. Multiple attention checks were embedded in the survey to ensure that only
reliable data was collected. These checks resulted in the elimination of 2,121 (82.7%) of the
eligible 2,564 respondents. An additional 43 (1.7%) of the 2,564 eligible respondents did not
complete the survey and were therefore not included in the data set. A total of 400 responses
were retained as reliable data to be used in the study.
The survey responses were coded numerically for analysis. Demographic and other
nominal questions were coded with a natural number for each potential response. Statements
measured using 5-point Likert scales were coded numerically one through five, and 7-point
Likert scales were coded numerically one through seven.
The question asking respondents’ level of agreement with the statement “The sunscreen
ingredient zinc oxide can harm coral reefs”—one of the measures of behavior-specific
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knowledge—was reverse coded, since greater agreement with this statement was indicative of
lower behavior-specific knowledge.
The general environmentalist predisposition of respondents was measured using the 15question New Ecological Paradigm (NEP) scale. Odd items were coded one through five
numerically, and even items were reverse coded as per the design of the scale. Participants’
scores for the 15 items were averaged to develop a mean score.
Description of the Sample
The survey responses were processed to generate a profile of the respondents based on
the demographic data, as depicted in Table 1. Females (52.3%) composed a slightly higher
proportion of the sample than males (47.8%). The sample consisted of similar distributions of
respondents between the four age categories; 31-40 years old were the most represented (27.5%)
and 41-50 years were the least represented (22.5%).
More than half of the respondents (56.3%) were well-educated, having obtained a
bachelor’s degree or higher. An additional 33% of the sample had either an associate’s degree or
some college education. Most respondents (77.0%) reported an annual household income of at
least $50,000 USD, more than half (52.7%) had incomes of at least $75,000 USD, and 33.9% of
respondents had incomes of $100,000 USD and above. Approximately half of the respondents
(54.0%) did not have children under the age of 18; similar proportions of respondents had either
one child (21.5%) or two children (18.3%).
The majority of the sample (79.5%) had stayed at a hotel in Hawai‘i either one or two
times within the past five years and 14.5% of respondents reported three to five stays over the
past five years. Only 6.1% had stayed at Hawai‘i hotels six or more times in the past five years.
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Table 1
Demographic Profile of Respondents
Demographic Variable

n

%

Gender
Female
Male

209
191

52.3
47.8

Age
18-30
31-40
41-50
Over 50

95
110
90
105

23.8
27.5
22.5
26.3

13
80
97
75
67
29
39

3.3
20.0
24.3
18.8
16.8
7.3
9.8

Education
Less than high school
High school graduate or equivalent
Some college
Associate’s degree
Bachelor’s degree
Master’s degree or above

3
40
78
54
149
76

0.8
10.0
19.5
13.5
37.3
19.0

Children Under 18
None
1
2
3
4 or more

216
86
73
15
10

54.0
21.5
18.3
3.8
2.5

318
58
15
9

79.5
14.5
3.8
2.3

Household Income (USD)
Under $25,000
$25,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 to $124,999
$125,000 to $150,000
Over $150,000

Number of Stays at a Hotel in Hawai‘i (Past 5 Years)
1-2 times
3-5 times
6-10 times
Over 10 times
Note. N = 400.
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To provide further insight of the sample’s characteristics, respondents were asked to
identify the people that they typically traveled to Hawai‘i with. Six categories were provided and
respondents were able to select all applicable categories. Responses were processed as string data
to identify all combinations of selections that were chosen. Table 2 summarizes the frequency for
each combination of responses.
Table 2
Typical Travel Companions of Hawai‘i Hotel Patrons
Hawai‘i Travel Companions

n

%

145

36.3

Spouse/significant other and child(ren)

96

24.0

Adult familya

34

8.5

Friends

29

7.3

Spouse/significant other, child(ren), and adult familya

22

5.5

Spouse/significant other and friends

14

3.5

On my own

12

3.0

Spouse/significant other and adult familya

11

2.8

Child(ren)

9

2.3

Child(ren) and adult familya

5

1.3

Spouse/significant other

Note. N = 400. aAdult family includes adult children. Selections representing < 1.0% of the
sample were not reported.
The greatest percentage of respondents (36.3%) reported that they typically traveled to
Hawai‘i with their spouse/significant other, while 24.0% usually went to Hawai‘i with both their
spouse/significant other and their child(ren). Traveling to Hawai‘i with adult family, including
adult children (8.5%) was third most common among respondents, followed by traveling with
friends (7.3%). Multiple different combinations of the main four categories were mentioned at
lower frequencies. Three percent of respondents indicated they usually traveled to Hawai‘i on
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their own. Only 1.5% of the sample listed co-workers in any combination of the people they
typically traveled to Hawai‘i with. Notably, 52.5% of respondents typically traveled to Hawai‘i
in some combination of a family group; this is not inclusive of those traveling as a couple (i.e.
only with their spouse/significant other).
Importance of Sunscreen Attributes
Respondents rated the importance of twelve common sunscreen attributes and descriptive
statistics were run to determine and the means and standard deviations of these ratings. Table 3
summarizes these results.
Table 3
Importance of Sunscreen Attributes
Attribute

M

SD

SPF level

4.29

0.84

Water-resistant

4.14

0.83

Broad spectrum

4.01

0.87

Transparent once applied

3.68

1.08

Not greasy/oily

3.67

1.02

Price

3.57

0.98

Smooth texture

3.47

1.00

Non-allergenic

3.17

1.23

Environmentally friendly

3.03

1.13

Kid-friendly

3.01

1.45

Nice fragrance

2.97

1.14

All-natural

2.87

1.25

Note. N = 400. Statements were rated on a 5-point scale (1 = not at all important and 5 =
extremely important).
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A one-way repeated-measures analysis of variance (r-ANOVA) was run to identify
whether there were any significant differences in ratings between the different sunscreen
attributes. The pairwise comparisons generated from this analysis are attached as Appendix G.
Statistical significance was defined as p < .05.
The sunscreen characteristics that were deemed most important by the sample were: SPF
level (M = 4.29), water-resistant (M = 4.14), and broad spectrum (M = 4.01). The mean
differences between ratings for these top three attributes were not significant; however, the mean
rating for each of these attributes was significantly higher than the mean of each of the other nine
attributes (see Appendix G).
Sources of Sunscreen
In order to develop an understanding of where hotel patrons obtain the sunscreen that
they use while in Hawai‘i, respondents were asked to select any applicable sources from a list of
five potential ways they might obtain their sunscreen. Respondents were provided the option of
entering their own answer if more applicable; no respondents opted to do so. Table 4 summarizes
the frequency that each item was selected as the only source of a respondent’s sunscreen, and the
frequency that it was selected as one of multiple sources that a respondent uses while in Hawai‘i.
Respondents’ most common source of sunscreen for use in Hawai‘i was to bring it with
them from home. Notably, 65.3% of respondents indicated that they only used sunscreen from
home while in Hawai‘i and an additional 22.5% of respondents reported bringing sunscreen from
home as one of multiple ways they obtain their sunscreen for use in Hawai‘i.
The second most common source was to use sunscreen purchased from a location other
than the hotel while in Hawai‘i; 16.0% of respondents cited this as their only source of sunscreen
and an additional 20.0% reported this mode as one of multiple sources.
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Twenty-four percent of respondents cited using sunscreen purchased from their hotel as
either their sole source of sunscreen or one of multiple sources. Two other sources of sunscreen
were reported, albeit infrequently, by respondents. Using complimentary sunscreen provided at a
hotel’s pool or beach areas was noted by 10.3% of the sample, and using complimentary bottled
sunscreen from a hotel was reported by 5.1% of the sample.
Table 4
Sources of Sunscreen
Only Source
Source

n

I use sunscreen that I bring from home

One of Multiple
Sources
n
%

%
169

42.3

90

22.5

I use sunscreen that I purchase from a location
other than my hotel while in Hawai‘i

64

16.0

80

20.0

I use sunscreen that I purchase from my hotel
while in Hawai‘i

36

9.0

60

15.0

I use complimentary sunscreen dispensers
provided at my hotel's pool and/or beach areas

3

0.8

38

9.5

I use complimentary bottled sunscreen given to
me by my hotel

3

0.8

17

4.3

Note. N = 400. Statements were presented as multiple response: participants were instructed to
select all answers that apply.
Subset I Analysis: Attitudes, Personal Capabilities, Habits, and Intention
To apply the proposed framework in the context of this research, the components of the
model were tested in two subsets. The first subset of the conceptual framework proposed three
categories of causal variables—Attitudes, Personal Capabilities, and Habits—that influence
Intention. Table 5 describes the items that were used to measure the components of the proposed
construct and summarizes the means and standard deviations of the responses to these items.
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Table 5
Description of Attitudes, Personal Capabilities, Habits, and Intention
Component

Item

M

SD

Attitudes
General environmentalist predisposition

New Ecological Paradigm scale: Mean Scorea

3.36

0.61

Behavior-specific norms

I feel a moral obligation to make an effort to use environmentally
friendly products.b

4.63

1.40

I feel a moral obligation pay more for a product if it is better for
the environment.b

4.09

1.57

I feel a moral obligation to take the time to determine if a product
is environmentally friendly before purchasing/using it.b

4.27

1.54

Coral reefs contribute important benefits.b

5.57

1.18

The sunscreen ingredient zinc oxide can harm coral reefs. b,c

3.51

1.12

The sunscreen ingredient oxybenzone can harm coral reefs. b

4.51

1.10

Oxybenzone sunscreen can pollute coral reefs even when it is not
worn in the ocean.b

4.22

1.21

I know how to choose a sunscreen that does not harm coral reefs. b

4.81

1.60

Habits

I habitually use the same sunscreen.b

4.83

1.60

Intention

If you were staying at a hotel in Hawai‘i, how likely is it that you
would use a reef-safe sunscreen?d

4.37

1.39

Personal Capabilities
Behavior-specific knowledge

Behavior-specific skills

Note. N = 400. aRated on a 5-point scale (1 = strongly disagree and 5 = strongly agree). bRated on a 7-point scale (1 = strongly
disagree and 7 = strongly agree). cReverse-coded since higher values are indicative of lower behavior-specific knowledge. dRated on a
7-point scale from (1 = extremely unlikely and 7 = extremely likely).
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Attitudes was comprised of general environmentalist predisposition and behavior-specific personal norms. General
environmentalist predisposition was measured using the New Ecological Paradigm (NEP) scale consisting of 15 items that measure
respondents’ environmental worldview. The scale is rated from one to five; once coded as per the design of the scale, higher scores are
indicative of those who endorse the New Ecological Paradigm and have a pro-ecological worldview. Lower scores indicate a
Dominant Social Paradigm and the lack of a pro-ecological worldview (Dunlap et al., 2000). The data for respondents’ mean NEP
score and the three measures of behavior-specific personal norms all showed relatively normal distributions that skewed slightly left.
Table 6 provides a detailed summary of the descriptive statistics for the items measuring Attitudes.
Table 6
Detailed Description of Components of Attitudes
Skewness
Attitudes

Range

Minimum

Maximum

M

SD

Statistic

SE

Mean NEP Scorea

3.53

1.47

5.00

3.36

0.61

-0.06

0.12

Behavior-specific personal norms, Item 1b

6.00

1.00

7.00

4.63

1.40

-0.53

0.12

Behavior-specific personal norms, Item 2b

6.00

1.00

7.00

4.09

1.57

-0.12

0.12

Behavior-specific personal norms, Item 3b

6.00

1.00

7.00

4.27

1.54

-0.27

0.12

Note. N = 400. aRated on a 5-point scale (1 = strongly disagree and 5 = strongly agree). bRated on a 7-point scale (1 = strongly
disagree and 7 = strongly agree).
The mean NEP score of 3.36 indicated that the sample had general environmentalist predispositions that were relatively
neutral, tending slightly towards a mild pro-ecological worldview. The three items measuring behavior-specific
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personal norms showed that the sample means ranged from a fairly neutral stance to slight
agreement with feeling a moral obligation towards the three general pro-environmental behaviors
tested. Means for the three items were 4.63, 4.09, and 4.27 respectively.
Personal Capabilities consisted of behavior-specific knowledge and behavior-specific
skills. Four items were used to assess respondents’ knowledge related to the pro-environmental
behavior of using reef-safe sunscreen; higher scores were indicative of greater knowledge. Mean
knowledge for the four items ranged from 3.51 (knowledge that zinc oxide can harm coral reefs)
to 5.57 (knowledge that coral reefs provide important benefits). The measure of behaviorspecific skills, a self-report of respondents’ ability to choose a reef-safe sunscreen, resulted in a
mean of 4.81. Habits was measured by habitual use of the same sunscreen (M = 4.83).
A one-way repeated-measures analysis of variance (r-ANOVA) was run to identify
whether there were any significant differences in scores between the different items of Personal
Capabilities. The pairwise comparisons generated from this analysis are attached as Appendix H.
The mean differences in all pairwise comparisons were significant at p < .05.
The explanatory variable, Intention, was measured as respondents’ intention to use reefsafe sunscreen while in Hawai‘i. The mean Intention score of the sample (M = 4.37) revealed
that, in general, respondents’ intention to use reef-safe sunscreen while in Hawai‘i was only
slightly higher than neutral (4 = neither likely nor unlikely).
The reliability of the proposed construct was examined by testing the internal consistency
of the items that composed each variable using Cronbach’s Alpha, as shown in Table 7. General
environmentalist predisposition was measured using the NEP scale (15 items;  = .83) and
behavior-specific personal norms was measured with three related items ( = .91); both were
found to be reliable using Cronbach’s Alpha.
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Personal Capabilities consisted of behavior-specific knowledge and behavior-specific
skill. The results of examining the four items measuring behavior-specific knowledge showed
poor reliability ( = .20). Removing the second item of the scale (knowledge of whether the
sunscreen ingredient zinc oxide can harm coral reefs) produced acceptable reliability (3 items; 
= .70). Testing the three reliable items of behavior-specific knowledge with the item of behaviorspecific skill showed poor reliability (4 items;  = .59), resulting in the removal of behaviorspecific skill from the proposed construct.
Table 7
Attitudes and Personal Capabilities: Reliability Statistics


Components
Attitudes
General environmentalist predisposition (NEP scale)
Behavior-specific personal norms

n

.83

15

.91

3

.70

3

Personal Capabilities
Behavior-specific knowledge

The revised construct included Attitudes (18 items), Personal Capabilities (3 items), and
Habits as predictors of Intention. NEP scores were transformed from a 5-point scale to a 7-point
scale and responses were averaged with the mean of the three behavior-specific personal norms
items to create a parcel variable to represent Attitudes. The mean of the three reliable behaviorspecific knowledge items was taken to generate a parcel variable representing Personal
Capabilities.
Multiple linear regression analysis was run to examine whether Attitudes, Personal
Capabilities, and Habits significantly predicated respondents’ intention to use reef-safe sunscreen
while in Hawai‘i. Statistical significance was defined as p < 0.05.
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The results of the regression indicated that the model was significant, and explained
44.5% of the variance in respondents’ intention to use reef-safe sunscreen while in Hawai‘i (R2 =
.445, F(3,396) = 105.99, p = < .001). Table 8 summarizes the coefficients and collinearity
statistics of the regression.
Table 8
Effects of Attitudes, Personal Capabilities, and Habits on Intention
Unstandardized
Coefficients
Model

B

SE

(Constant)

-1.18

0.39

Attitudes

0.24

0.07

Personal Capabilities

0.92

Habits

0.01

Standardized
Coefficients
β

Collinearity
Statistics
t

Sig.

Tolerance

VIF

-3.07

.002

0.14**

3.49

.001

.90

1.11

0.06

0.61***

15.36

< .001

.89

1.12

0.03

0.02

0.39

.700

.99

1.01

Note. N = 400. **p < .01. ***p < .001.
It was found that Attitudes (β = 0.14, p = .001) and Personal Capabilities (β = 0.61, p <
.001) both significantly predicted Intention; Personal Capabilities was found to have a greater
effect on Intention than Attitudes. The results indicated that Habits did not significantly predict
intention (β = .02, p = .700).
The model was tested to ensure that it met the assumptions of multiple linear regression.
A sample size of 400 was acceptable to meet the sample size requirements of a model with three
independent variables. Scatterplots were created and analyzed to ensure that the linearity
assumption was met for all independent variables. The two significant predictors of Intention met
the linearity assumption, however, the relationship between Habits and Intention did not meet
this assumption.
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Tests for multicollinearity indicated the presence of a very low level of multicollinearity
(VIF = 1.11 for Attitudes, VIF = 1.12 for Personal Capabilities, VIF = 1.01 for Habits), as
indicated in Table 8. Pearson Correlations, summarized in Table 9 were also assessed to check
for multicollinearity.
Table 9
Attitudes, Personal Capabilities, Habits, and Intention: Correlations
Variable I

Variable II

r

Sig.

Intention

Attitudes

.33***

< .001

Intention

Personal Capabilities

.65***

< .001

Intention

Habits

.07

Attitudes

Personal Capabilities

.32***

Attitudes

Habits

Personal Capabilities

Habits

-.01
.09**

.077
< .001
.475
.030

Note. N = 400. **p < .01, one-tailed. ***p < .001, one-tailed.
The correlations between Attitudes and Personal Capabilities (r = .32, n = 400, p < .001),
Attitudes and Habits (r = -.01, n = 400, p = .475), and Personal Capabilities and Habits (r = .09,
n = 400, p = .030) were all well below the threshold indicative of multicollinearity (r ≥ .70),
demonstrating that the model met the assumption of no multicollinearity. The relationships
between the independent variables and Intention were assessed for sufficient correlation.
Attitudes and Personal Capabilities each showed a significant correlation with Intention that was
greater than r = 0.3. The correlation between Habits and Intention was negligible and nonsignificant (r = .071, p = .077).
The residual statistics of the regression model, outlined in Table 10, were examined to
establish if there were any outliers in the data that could affect the accuracy of the results. The
standardized residuals did not exceed the range of -3.00 to 3.00, and the maximum Cook’s
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Distance (CDMax = 0.04) was less than 1.00, indicating that the assumption of absence of outliers
was met. A Kolmogorov-Smirnov Test was performed and indicated that the residuals were
normally distributed (D(400) = .039, p = .146). The model therefore satisfied the assumption of
multivariate normality.
Table 10
Effects of Attitudes, Personal Capabilities, and Habits on Intention: Residual Statistics
Minimum
Std. Residual
Cook’s Distance

Maximum

M

SD

N

-2.60

2.25

0.00

1.00

400

0.00

0.04

0.01

0.01

400

Visual inspection of a scatterplot of the residuals versus the predicted values indicated
that homoscedasticity was probable. The White Test was used to confirm that the assumption of
homoscedasticity was met. An auxiliary regression analysis was performed using Microsoft
Excel for Mac (Version 15.22), regressing the squared residuals of the model onto a set of
independent variables comprised of the original regressors, their squares, and their crossproducts. The Lagrange Multiplier (LM) test statistic was computed from the results of the
auxiliary regression (LM = 12.85) and was found to be non-significant under chi-squared
distribution (2(9) = 16.92, p = .170), indicating that the null hypothesis of homoscedasticity
could be accepted.
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Subset II Analysis: Contextual Factors and Intention
The second subset of the conceptual framework proposed that Contextual Factors act as a
moderating variable, moderating the relationship between Intention and Behavior. Since
Behavior could not be reliably measured in the context of this research, the influence of
Contextual Factors (proposed hotel practices) was tested via their effect on Intention. The
potential hotel practices were treated as within-subjects experimental conditions and
respondents’ intention to use reef-safe sunscreen was measured as the dependent variable under
each condition, as illustrated in Figure 4.

Figure 4. Experimental design testing the influence of proposed hotel practices on Intention.
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Table 11 describes the hotel practices (Contextual Factors) that were applied as within-subjects conditions and reports the
means and standard deviations of respondents’ intention to use reef-safe sunscreen under each condition.
Table 11
Description of Contextual Factors and Intention
Intention to use Reef-Safe
Sunscreen while in Hawai‘i
Contextual Factors

Label

Hotel took no action.

None

M

SD
4.37

1.39

Hotel made guests aware that most guests at the hotel used reef-safe sunscreen. Social Norms

5.49

1.30

Hotel made guests aware of the detrimental effects that certain sunscreen
ingredients can have on coral reefs.

Education

5.38

1.30

Hotel made guests aware of the detrimental effects that certain sunscreen
ingredients can have on coral reefs prior to their trip, and provided information
on how to find and choose a reef-safe sunscreen.

Education Prior

5.64

1.20

Hotel offered a selection of reef-safe sunscreens for sale and did not sell any
sunscreens that were not reef-safe.

Sell Only Reef-Safe

5.17

1.35

Hotel allowed guests to trade in their current sunscreen for a reef-safe
sunscreen.

Trade In

5.82

1.38

Hotel provided complimentary reef-safe sunscreen for use at its pool and/or
beach areas.

Free Use

6.05

1.28

Hotel provided guests with a complimentary bottle of reef-safe sunscreen.

Free Bottle

6.32

1.11

Note. N = 400. Intention measured on a 7-point scale (1 = extremely unlikely and 7 = extremely likely).
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A one-way repeated-measures analysis of variance (r-ANOVA) was run to identify
whether there were any significant differences in Hawai‘i hotel patrons’ intention to use reef-safe
sunscreen between different contextual conditions. Results were significant at p < 0.05.
Mauchly’s Test of Sphericity was performed to test the assumption that the variances of
the differences between all groups were equal. Mauchly’s Test indicated that the assumption of
sphericity had been violated (2(27) = 636.97, p = <.001), therefore, degrees of freedom were
corrected using Greenhouse-Geisser estimates of sphericity (ε = .696). With Greenhouse-Geisser
corrections, results of the r-ANOVA indicated that Contextual Factors had a significant effect on
respondents’ mean intention to use reef-safe sunscreen while in Hawai‘i, F(4.87,1942.93) =
197.18, p < .001, ηp2 = .33. Table 12 summarizes the results of the r-ANOVA with corrections
for sphericity.
Table 12
Within-Subjects Effects of Contextual Factors on Intention
Source
Contextual Factors
Error

df

Type III
SS

MS

F

Sig.

197.18***

< .001

4.87

992.10

203.74

1942.93

2007.53

1.03

ηp2
.33

Observed
Power
1.00

Note. N = 400. Results with Greenhouse-Geisser corrections for sphericity applied. ***p < .001.
Bonferroni post hoc tests showed that participants’ intention to use reef-safe sunscreen
while in Hawai‘i was significantly higher in each of the seven conditions in which a contextual
factor was applied, compared to the condition in which no contextual factor was applied. Certain
contextual factors elicited greater significant mean differences in Intention than others. Table 13
depicts the pairwise comparisons summarizing these results.
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Table 13
Proposed Hotel Practices: Pairwise Comparisons of Mean Differences in Intention
95% CI for
Differenceb
(I) Contextual
Factors
None

(II) Contextual
Factors
Social Norms
Education
Education Prior
Sell Only Reef-Safe
Trade In
Free Use
Free Bottle
Social Norms
Education
Education Prior
Sell Only Reef-Safe
Trade In
Free Use
Free Bottle
Education
Education Prior
Sell Only Reef-Safe
Trade In
Free Use
Free Bottle
Education Prior
Sell Only Reef-Safe
Trade In
Free Use
Free Bottle
Sell Only Reef-Safe Trade In
Free Use
Free Bottle
Trade In
Free Use
Free Bottle
Free Use
Free Bottle

(II-I) Mean
Difference
1.12***
1.01***
1.27***
0.81***
1.45***
1.69***
1.95***
-0.12
0.15
-0.32***
0.33***
0.56***
0.83***
0.26***
-0.21**
0.44***
0.67***
0.94***
-0.47***
0.18
0.41***
0.68***
0.65***
0.88***
1.15***
0.23**
0.50***
0.27***

SE
0.06
0.06
0.06
0.05
0.07
0.07
0.07
0.06
0.06
0.06
0.07
0.07
0.07
0.03
0.05
0.07
0.07
0.06
0.05
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.04

Sig.b
< .001
< .001
< .001
< .001
< .001
< .001
< .001
1.000
.428
< .001
< .001
< .001
< .001
< .001
.001
< .001
< .001
< .001
< .001
.159
< .001
< .001
< .001
< .001
< .001
.001
< .001
< .001

LL
0.95
0.82
1.09
0.63
1.24
1.47
1.74
-0.31
-0.04
-0.52
0.10
0.33
0.60
0.16
-0.36
0.23
0.47
0.75
-0.61
-0.02
0.22
0.50
0.45
0.70
0.96
0.05
0.32
0.15

UL
1.30
1.19
1.45
0.97
1.65
1.88
2.16
0.08
0.33
-0.12
0.55
0.78
1.05
0.36
-0.05
0.66
0.88
1.13
-0.32
0.38
0.60
0.86
0.84
1.05
1.33
0.41
0.68
0.39

Note. N = 400. Intention measured on a 7-point scale (1 = extremely unlikely and 7 = extremely
likely). CI = confidence interval; LL = lower limit; UL = upper limit. bAdjustment for multiple
comparisons: Bonferroni. **p < .01. ***p < .001.
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Respondents’ mean intention to use reef-safe sunscreen while in Hawai‘i was found to be
4.37 when there were no conditions in place. Implementing different hotel practices as
experimental conditions resulted in mean Intention increasing by 0.80 to 1.95. Notably, Sell
Only Reef-Safe was the least influential hotel practice (M = 5.17); Intention under this condition
was significantly lower compared to the application of any of the six other hotel practices.
Education resulted in mean Intention increasing to 5.38, however, Education Prior resulted in a
significantly higher mean Intention of 5.64.
The most effective hotel practice for influencing patrons to use reef-safe sunscreen was
Free Bottle; mean Intention under this condition was 6.32. Free Use and Trade In were the next
most effective practices, resulting in mean Intention of 6.05 and 5.82, respectively. The mean
difference between each pair of these three practices was significant.
Inhibiting Items
Items related to the proposed hotel practices were investigated for their potential to
mitigate pro-environmental intention and impede respondents from using reef-safe sunscreen.
Respondents were asked to select from a list any items that would keep them from using reefsafe sunscreen while in Hawai‘i if it were provided free of charge; respondents were also
presented the option of entering a text answer to indicate any applicable items that were not
included in the list. Table 14 presents the frequencies and percentages of items that respondents
reported would prevent them from using complimentary reef-safe sunscreen.
A considerable portion (40.8%) of respondents indicated that there weren’t any items that
would keep them from using complimentary reef-safe sunscreen while in Hawai‘i. The
remaining 59.2% of respondents reported a mean of 1.54 inhibiting items. The most common
inhibiting item, selected by 27.0% of respondents, was if the sunscreen was not water-resistant.
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Sixteen percent of the sample indicated that having already purchased or brought their own
sunscreen would keep them from using reef-safe sunscreen if it were provided to them and
11.0% reported that they would not use complimentary reef-safe sunscreen if it was not allnatural.
One fifth (20.3%) of respondents indicated one or multiple inhibiting items related to
using reef-safe sunscreen on their child or children: 11.3% of respondents would require reefsafe sunscreen to specify that it was kid-friendly, 10.3% would need to try it themselves first and
approve, and 1.5% would not use a new sunscreen on their children at all.
Table 14
Inhibiting Items
Items

n

%

I cannot think of any reasons that would keep me from using a reef-safe
sunscreen in Hawai‘i if it were provided to me free of charge

163

40.8

It was not water-resistant

108

27.0

I had already purchased/brought sunscreen that was not reef-safe

64

16.0

I have a child/children; I would not use a new sunscreen on my child(ren)
unless it specified that it was kid-friendly

45

11.3

It was not all-natural

44

11.0

I have a child/children; I would not use a new sunscreen on my child(ren) until
I tried it myself and approved

41

10.3

I do not want to use any sunscreen other than my current brand/model

17

4.3

I do not think that any sunscreens are reef-safe

16

4.0

I do not think there is a need to use reef-safe sunscreens

13

3.3

Other

11

2.8

6

1.5

I have a child/children; I would not use a new sunscreen on my child(ren) at all

Note. N = 400. Statements were presented as multiple response: participants were instructed to
select all answers that apply.
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Eleven (2.8%) respondents added a text entry to list one or more items that were not
included in the original list of items. Grouped by common theme these responses were: not hypoallergenic/allergies/irritated skin (n = 8), strong fragrance/bad smell (n = 4), doesn’t work (n =
2), and has an SPF below 50 (n = 1).
Conclusion
The proposed conceptual model was found to explain 44.5% of the variance in
respondents’ intention to use reef-safe sunscreen while in Hawai‘i. Two of the three causal
variables—Attitudes and Personal Capabilities—significantly predicted Intention, however,
Habits was not found to be a significant predictor of Intention.
Contextual Factors had a significant effect on respondents’ intention to use reef-safe
sunscreen. Intention was found to increase significantly in each of the seven experimental
conditions in which a hotel practice was applied, compared to the condition in which no hotel
practice was applied. Several factors that could mitigate the influence of hotel practices on
Intention were uncovered and should be taken into account in designing programs for the
purpose of influencing reef-safe sunscreen use.
Results indicated that Hawai‘i hotel operators could significantly influence patrons to use
reef-safe sunscreens with the thoughtful design and implementation of one or more specified
operational practices.
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CHAPTER V
DISCUSSION AND CONCLUSIONS
Summary
The objective of this research was to determine the dominant factors leading to the proenvironmental behavior of using reef-safe sunscreen and identify operational practices that
Hawai‘i hotel operators could implement to influence patrons to engage in this behavior.
This research was structured around a proposed conceptual framework of proenvironmental behavior. The framework, as adapted from Stern (2000), recognizes three
categories of causal variables—attitudes variable (Attitudes), personal capabilities variable
(Personal Capabilities), and habits variable (Habits)—that influence pro-environmental intention
(Intention), and a moderating variable—contextual factors variable (Contextual Factors)—that
moderates the relationship between Intention and pro-environmental behavior (Behavior).
Personal interviews were conducted as an elicitation study and uncovered common
themes and items related to the constructs of interest. These items were incorporated into the
design of the main study, a survey, for further examination.
To apply the proposed framework in the context of this research, the components of the
model were divided into two subsets for analysis in the main study. The relationship between
Attitudes, Personal Capabilities, Habits, and Intention was tested in the first subset. In the second
subset, the influence of Contextual Factors on Intention was tested as a proxy for examining the
moderating effects of Contextual Factors on Behavior.
The results of this research presented the causal factors that significantly influenced
Hawai‘i hotel patrons’ intention to use reef-safe sunscreen and the hotel practices that were
demonstrated to be most effective in influencing intention to use reef-safe sunscreen.
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Discussion and Implications
Attitudes, Personal Capabilities, and Habits
Subset I of the proposed conceptual framework tested the relationship between the causal
variables—Attitudes, Personal Capabilities, Habits—and Intention to assess for significance in
predicting Hawai‘i hotel patrons’ intention to use reef-safe sunscreen while in Hawai‘i.
Results of multiple linear regression analysis indicated that Subset I of the model was
significant, and explained 44.5% of the variance in respondents’ intention to use reef-safe
sunscreen while in Hawai‘i. It was found that Attitudes and Personal Capabilities both
significantly predicted Intention. Habits was not a significant predictor in this relationship.
Attitudes, consisting of general environmental predisposition and behavior-specific
personal norms, demonstrated a significant relationship with Intention. Greater predisposition
towards a pro-ecological worldview and increased feelings of moral obligation to engage in proenvironmental behavior were shown to increase Hawai‘i hotel patrons’ intention to use reef-safe
sunscreen; however, this relationship was not particularly strong. Although attitudinal causes are
generally the strongest predictors for behavior, personal capabilities can account for more
variance if the behavior is difficult or requires a specific understanding (Stern, 2000).
Accordingly, results suggested that the pro-environmental behavior in question, using
reef-safe sunscreen, may be constrained by Personal Capabilities. Personal Capabilities showed a
significant relationship with Intention that was stronger than the relationship between Attitudes
and Intention. The strength of this relationship suggested that ensuring patrons are properly
educated about the issue and related details could be paramount in influencing their behavior.
Personal Capabilities in this research was reflective of respondents’ knowledge that coral
reefs contribute important benefits, that the sunscreen ingredient oxybenzone can harm coral
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reefs, and that oxybenzone sunscreen can pollute coral reefs even when it is not worn in the
ocean. Knowledge of these three items represented an understanding of the value of coral reefs,
that coral reefs are at risk, and of the actions that contribute to coral reef destruction. Lacking
this knowledge would inhibit patrons’ intention to use reef-safe sunscreens, thereby
substantiating the results of this research indicating that Personal Capabilities accounted for more
of the variance in Intention than did Attitudes.
Habits was proposed as a predictor of pro-environmental behavior since ingrained
behavior patterns can interfere with the adoption of new behaviors. In the context of this
research, habitual use of the same sunscreen was posited to inhibit Hawai‘i hotel patrons from
using reef-safe sunscreen since this would involve changing an ingrained behavior (Kurz,
Gardner, Verplanken, & Abraham, 2015). Many of the prominent theoretical frameworks used to
study pro-environmental behavior, as discussed in this research, do not include Habits as a
predictor. Results reflect the design of these frameworks in that Habits did not yield a significant
relationship with pro-environmental behavior. Additionally, the correlation between Habits and
Intention was negligible and non-significant.
Contextual Factors
A series of hotel practices were proposed as Contextual Factors and tested as withinsubjects experimental conditions to examine their effects on Hawai‘i hotel patrons’ intention to
use reef-safe sunscreen while in Hawai‘i. Table 15 describes the hotel practices that were tested.

77

Table 15
Description of Hotel Practices
Label

Hotel Practice

None

Hotel took no action.

Social Norms

Hotel made guests aware that most guests at the hotel used reef-safe
sunscreen.

Education

Hotel made guests aware of the detrimental effects that certain
sunscreen ingredients can have on coral reefs.

Education Prior

Hotel made guests aware of the detrimental effects that certain
sunscreen ingredients can have on coral reefs prior to their trip, and
provided information on how to find and choose a reef-safe sunscreen.

Sell Only Reef-Safe

Hotel offered a selection of reef-safe sunscreens for sale and did not
sell any sunscreens that were not reef-safe.

Trade In

Hotel allowed guests to trade in their current sunscreen for a reef-safe
sunscreen.

Free Use

Hotel provided complimentary reef-safe sunscreen for use at its pool
and/or beach areas.

Free Bottle

Hotel provided guests with a complimentary bottle of reef-safe
sunscreen.

Implementing Operational Practices
Results indicated that through the implementation of strategic operational practices,
Hawai‘i hotel operators could significantly influence patrons’ use of reef-safe sunscreens. Each
condition testing the application of a proposed hotel practice resulted in a significant increase in
Intention compared to the condition without the application of a hotel practice. Certain
conditions elicited greater mean differences in Intention than others. Figure 5 depicts the
differences in respondents’ mean Intention across the eight conditions that were tested.
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Figure 5. Level of Intention under proposed hotel practices. N = 400. Intention measured on a 7point scale (1 = extremely unlikely and 7 = extremely likely).
Respondents’ mean intention to use reef-safe sunscreen while in Hawai‘i was found to be
4.37 when there were no conditions in place. In terms of the 7-point measurement scale, this
equated to mean Intention between neither likely nor unlikely and slightly likely, as depicted in
Figure 5.
Notably, Sell Only Reef-Safe resulted in the smallest increase in Intention (M = 5.17) and
Intention under this condition was significantly lower compared to the application of any of the
other six hotel practices. This has practical implications due to the change in Hawaiian
legislature occurring as of January 1, 2021: Act S.B. 2571 will become effective and ban the sale
and distribution of sunscreens containing oxybenzone and octinoxate in the State of Hawai‘i
(Relating to Water Pollution, 2018; State of Hawaii, Office of the Governor, 2018). Hotel

79

operators will not be allowed to sell sunscreens containing oxybenzone, therefore, this situation
is comparable to the condition Sell Only Reef-Safe tested in this research. While this Act is a
considerable advancement towards eliminating the use of sunscreens that pollute coral reefs,
results of this research indicated that hotel operators have the potential to create a significantly
greater influence by implementing any of the other six proposed hotel practices.
Education and Educated Prior had a significant effect on respondents’ Intention to use
reef-safe sunscreen while in Hawai‘i. Although the act of simply providing guests with
information may seem trivial, this research suggests that it is a fundamental first step for hotel
operators to take in influencing patrons to use reef-safe sunscreens.
Of the 15 hotel patrons interviewed in Hawai‘i during Study I, only two had ever heard of
oxybenzone and had knowledge that it was a sunscreen ingredient that could harm coral reefs.
Furthermore, these two respondents had only learned this information since arriving in Hawai‘i.
The results of measuring behavior-specific knowledge among survey respondents in Study II
were also indicative of a need for educational initiatives. As reported in Table 5, mean
knowledge for three items in particular were worth noting:
•

Knowledge that the sunscreen ingredient oxybenzone can harm coral reefs (M = 4.51),

•

Knowledge that oxybenzone sunscreens can pollute coral reefs even when not worn in
the ocean (M = 4.22), and

•

Knowledge that the sunscreen ingredient zinc oxide does not harm coral reefs (M = 3.51).
Since these items were measured using 7-point scales, a mean of 4.00 would represent

neither agree nor disagree. With means ranging from 3.51 to 4.51, the results of these items
indicated that the sample did not possess the knowledge required to identify the sunscreen-
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related decisions and behaviors that do and do not contribute to the harm of coral reefs, a
fundamental precursor to the pro-environmental behavior of using reef-safe sunscreen.
Education resulted in mean Intention increasing to 5.38; however, Education Prior was
more influential and elicited a mean Intention of 5.64. The difference between these two means
was statistically significant. Education Prior showing a higher influence than Education could
indicate that it is not sufficient to attempt to influence hotel patrons to use reef-safe sunscreens
once they are already in Hawai‘i. Almost half (42.3%) of respondents indicated that they only
used sunscreen from home while in Hawai‘i and 16.0% of the sample indicated that having
already purchased/brought their own sunscreen would keep them from using complimentary
reef-safe sunscreen if it were provided to them.
Education Prior would involve providing guests with information regarding the issue
prior to their trip. This form of an educational campaign would make guests aware of the issue
ahead of time and provide them the opportunity to acquire a reef-safe sunscreen that they like, on
their own timeline, and in their home environment where they are more accustomed to making
purchases.
The most effective hotel practice for influencing patrons to use reef-safe sunscreen was
Free Bottle. Mean Intention under this condition was 6.32; this equated to Intention between
moderately likely and extremely likely, as depicted in Figure 5. Free Use and Trade In were the
next most effective practices, resulting in mean Intention of 6.05 and 5.82, respectively. The
mean difference between each pair of these three most effective practices practices was
significant.
If implementing Free Bottle or Free Use, hotel operators should be aware of items that
could mitigate the influence of these practices on Intention. While 40.8% of respondents
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indicated that there weren’t any items that would keep them from using complimentary reef-safe
sunscreen while in Hawai‘i, the other 59.2% of respondents reported a mean of 1.54 inhibiting
items. The most common inhibiting items were if the sunscreen was not water-resistant (selected
by 27.0% of respondents), having already purchased/brought sunscreen to Hawai‘i (noted by
16.0%), and the sunscreen not being all-natural (11.0%). Additionally, 11.3% of respondents
would require reef-safe sunscreen to specify that it was kid-friendly for them to use it on their
child or children, and 10.3% would want to try it themselves and approve before using it on their
child or children.
Correspondingly, Hawai‘i hotel operators could take several steps to ensure that the
implementation of Free Use or Free Bottle would be as effective as possible. If providing
complementary sunscreen, the product should be water-resistant, all-natural, and kid-friendly.
These targets are relatively simple to accomplish as zinc oxide and titanium dioxide sunscreens
are presented as the most effective alternative sunscreens that avoid harmful effects on coral
reefs (DiNardo & Downs, 2017). Zinc oxide and titanium dioxide are physical ultraviolet filters
as opposed to oxybenzone, which is a chemical ultraviolet filter (Wang et al., 2010). Zinc oxide
and titanium dioxide are mineral sunscreens and, save the addition of unnecessary inactive
ingredients, mineral sunscreens are by nature kid-friendly and all-natural.
To address the 16.0% of the sample that indicated having already purchased/brought their
own sunscreen would keep them from using complimentary reef-safe sunscreen, it is suggested
that Education Prior be implemented in addition to Free Bottle or Free Use. If patrons were made
aware of the detrimental effects that certain sunscreen ingredients have on coral reefs prior to
their trip and informed that their hotel would provide complimentary reef-safe sunscreen, they
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could plan accordingly and may be more inclined to leave their harmful sunscreen at home and
take advantage of the hotel’s eco-friendly sunscreen amenities.
While results indicated that Free Bottle, Free Use, and Trade In would the most effective
hotel practices for influencing Hawai‘i hotel patrons to use reef-safe sunscreens, they would
presumably be the most costly programs to implement. In consideration that cost may be an
inhibiting factor for hotel operators, Education and Education Prior could prove to be more
practical implementations. Specifically, as the mean difference in Intention between Trade In and
Education Prior was non-significant, Education Prior would be advised over the presumably
more costly Trade In practice.
Preparing for Legislative Changes
Act S.B. 2571 (Relating to Water Pollution, 2018) banning the sale and distribution of
sunscreens containing oxybenzone and octinoxate will become effective January 1, 2021
throughout the State of Hawai‘i (State of Hawaii, Office of the Governor, 2018). Hotel operators
must prepare for this change in legislature and determine how to satisfy patrons’ needs for sun
protection products while observing laws that ban the sale and distribution of oxybenzone and
octinoxate sunscreens.
Hawai‘i hotel operators that are selecting reef-safe sunscreens to sell or provide to their
guests in lieu of oxybenzone and octinoxate sunscreens should take into account the sunscreen
attributes that patrons deem most important. This research indicated that these characteristics are:
SPF level, water-resistant, and broad spectrum. These functional characteristics proved to be
significantly more important than price, indicating that low-cost sunscreen options are not as
desirable if they cannot first fulfill important functional requirements. This may be particularly
characteristic of hotel patrons in Hawai‘i since the sample represented an annual household
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income distribution that was positively skewed compared to that of the United States population.
More than three quarters (77.0%) of the sample reported an annual household income of at least
$50,000 USD, compared to 58.2% of the US population with an annual household income of at
least $50,000 USD (U.S. Census Bureau, 2018).
In preparing for these legislative changes, Hawai‘i hotel operators should source highquality, reef-safe sunscreens that provide broad spectrum coverage, are water-resistant, and are
available in a range of SPF levels.
Theoretical Implications
This research supported the concept that different types of pro-environmental behavior
are predicted by different sets of determinants. Since the dominant causal factors can be vastly
different depending on the behavior being studied, each target behavior should be theorized
independently (Stern, 2000).
Results suggested that the pro-environmental behavior of using reef-safe sunscreen is
primarily influenced by three determinants: attitudes, personal capabilities, and contextual
factors. Targeting the development of personal capabilities and implementing contextual factors
that facilitate the behavior are supported as effective methods to influence Hawai‘i hotel patrons
to use reef-safe sunscreens.
Recommendations
It is suggested that Hawai‘i hotel operators implement specific operational practices to
influence patrons’ use of reef-safe sunscreens. Influencing the use of reef-safe sunscreens as a
substitute to sunscreens that damage coral reefs could aid in coral preservation and ecological
sustainability. Considering healthy coral reefs support Hawaiian tourism, aiding in coral reef
preservation could contribute to maintaining tourism and hotel business levels.
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It is recommended that Hawai‘i hotel operators implement educational campaigns
consisting of both Education Prior and Education. Additionally, amenity programs similar to
either Free Use or Free Bottle are highly advocated.
Results indicated that the pro-environmental behavior in question, using reef-safe
sunscreen, may be constrained by the need for a specific understanding (Personal Capabilities).
Ensuring patrons are properly educated about the issue could be paramount in influencing their
behavior. Additionally, Education and Educated Prior each showed a significant increase in
respondents’ intention to use reef-safe sunscreen compared to both the None and Sell Only ReefSafe conditions. The proposed type of educational campaign would include several elements:
•

Highlighting the ecological and social importance of coral reefs,

•

Explaining that sunscreen ingredients such as oxybenzone can have detrimental effects
on coral reefs,

•

Noting that sunscreens containing ingredients such as oxybenzone can pollute coral reefs
even when they are not worn in the ocean, and

•

Providing guests with information on how to find and choose reef-safe sunscreens.

This information should be provided to guests prior to their traveling to Hawai‘i and then
reiterated throughout their stay at a hotel in Hawai‘i.
Potential methods for initiating educational campaigns prior to patrons visiting Hawai‘i
could include attaching an infographic and/or a reef-safe sunscreen guide to guests’ booking
confirmations, providing a link to a short informative video, and promoting the proenvironmental campaign across the hotel’s website and through social media marketing. Hotel
operators could continue the educational campaign on-property during patrons’ hotel stays using
informative messaging around hotel pool and beach areas, in-room infographics, the provision of
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reef-safe sunscreen guides, short informative video clips programmed to play on hotel room
televisions when they are turned on, and educational training for hotel staff to ensure they can
accurately address related questions and requests.
If feasible, it is strongly advocated that Hawai‘i hotel operators implement a reef-safe
sunscreen amenity program in addition to the proposed educational campaign. If implementing
Free Bottle or Free Use, hotel operators should be aware of items that could mitigate the
influence of these practices on Intention. When providing complementary sunscreen, the product
should be water-resistant, all-natural, and kid-friendly. Providing a mineral sunscreen is highly
recommended. From a marketing perspective, hotel operators could promote such a sunscreen as
being both better for the environment (reef-safe) and better for individuals (all-natural).
Additionally, if providing complementary reef-safe sunscreen, hotel operators should notify
guests about this amenity in advance as part of the educational campaign. Patrons could then
plan accordingly and may be more inclined to leave harmful sunscreens at home and take
advantage of the hotel’s reef-safe sunscreen amenities.
In preparation for legislative changes, Hawai‘i hotel operators that plan to offer sunscreen
for sale at their establishment should source a selection of high-quality, reef-safe sunscreens that
provide broad spectrum coverage, are water-resistant, and are available in a range of SPF levels.
As per the recommendations for a complementary sunscreen program, sunscreens offered for
sale should also include all-natural and kid-friendly options.
Limitations
The results of this study may not be generalizable to hotels in other geographical areas.
Notably, the results may not be generalizable to hotels in non-coastal locations where patrons
may not see a direct link to coral reefs.
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The small number of interview subjects generated a limitation as the participants may
have represented a narrow point of view compared to the overall population of Hawai‘i hotel
patrons. The survey was structured around the results of the literature review and interviews, and
may contain some bias from the suggestions of the individuals that were interviewed.
The high percentage (82.7%) of eligible respondents that failed to pass the survey’s
embedded attention checks may have provided a limitation if the responses of the individuals
that were excluded were systematically different from the responses of individuals that passed
the attention checks and were included in the data set. Non-completion rates were not presumed
to provide a limitation since only 1.7% of eligible respondents failed to complete the survey.
Habits was proposed as a predictor of Hawai‘i hotel patrons’ intention to use reef-safe
sunscreen but did not yield a significant relationship with Intention. Habits, as measured in this
research, may not have provided sufficient coverage of the construct’s domain and may have
resulted in a limitation to this research. The addition of supplementary reliable items to the
construct could have helped properly describe the construct and may have produced different
results.
Limitations resulted from the elimination of unreliable items from the proposed
constructs. As designed, the construct of behavior-specific knowledge consisted of four items;
however, the construct showed poor reliability until one of the items was removed. Knowledge
that the sunscreen ingredient zinc oxide does not harm coral reefs did not prove to be internally
consistent with the other three measures of knowledge and was not included in the construct.
Inconsistency on this item may have resulted from a framing bias in which the theme of the
survey influenced respondents to be more inclined to indicate that a sunscreen ingredient was
harmful to coral reefs, versus not harmful.
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Additionally, Personal Capabilities was designed to comprise both behavior-specific
knowledge and behavior-specific skills. The measure of behavior-specific skills did not
demonstrate reliability and was not included in the construct. It is posited that the measure of
behavior-specific skills was inaccurate as it was designed as a self-report of skills; the DunningKruger effect could have resulted in unskilled individuals overestimating their own ability.
Results supported this supposition in that respondents’ mean self-report of behavior-specific
skills was significantly higher than results for the two items measuring the behavior-specific
knowledge that would be necessary to develop the behavior-specific skill in question. Future
research on this subject should aim to test behavior-specific skills without the use of selfreporting.
In testing the influence of contextual factors on patrons’ intention to use reef-safe
sunscreen, the order of conditions during repeated measures testing was not manipulated. This
could have resulted in an order effects bias. Subsequent related experimental designs should
involve manipulating the order in which conditions are presented to respondents to minimize the
potential for this bias.
Limitations arose in testing the proposed conceptual framework since pro-environmental
behavior could not be measured in the context of this research. As a proxy this research tested
the influence of contextual factors on pro-environmental intention, the predictor of proenvironmental behavior. Many behavioral frameworks acknowledge the gap between proenvironmental intention and pro-environmental behavior, as well as the specific disparity
between having environmental knowledge and/or awareness, and acting pro-environmentally
(Kollmuss & Agyeman, 2002). Individuals do not always achieve the pro-environmental
behaviors that they intend to enact.
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Results of this research indicating the significant influence of attitudes, personal
capabilities, and specific hotel practices can only be interpreted at the level of behavioral
intention. Relationships between the tested variables and the behavior of reef-safe sunscreen use
would presumably be of lower strength than the relationships with intention to use reef-safe
sunscreen measured in this research. Studies measuring the behavior of reef-safe sunscreen use
in addition to intention to use reef-safe sunscreen could substantiate the results of this research.
Future Study
Future research is suggested to further explore Hawai‘i hotel patrons’ use of reef-safe
sunscreen and the role that Hawai‘i hotel operators could play in influencing this proenvironmental behavior.
Studies that provide greater coverage of the domain of each proposed construct are
suggested to increase the relevancy of the results of this research. The addition of supplementary
reliable items to the constructs of habits, behavior-specific knowledge, and behavior-specific
skills is recommended.
Further research measuring the behavior of reef-safe sunscreen use in addition to
intention to use reef-safe sunscreen is proposed to substantiate the results of this research.
A follow-up study of patrons’ willingness to pay for the provision of reef-safe sunscreen
amenities at Hawai‘i hotels would complement this research. Such a study would be relevant in
examining the practical applicability of the recommendations yielded from this research.
Conclusion
The health of Hawaiian coral reefs is threatened by pollution from common sunscreen
ingredients such as oxybenzone. Hawai‘i hotel patrons using sunscreens with harmful ingredients
contaminate coral reefs when these products wash off while swimming or bathing. Reef-safe
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sunscreens are alternative sunscreens that provide effective sun protection while averting damage
to coral reefs.
The objective of this research was to determine the dominant factors leading to the proenvironmental behavior of using reef-safe sunscreen and identify operational practices that
Hawai‘i hotel operators could implement to influence patrons to engage in this behavior.
Results indicated that Hawai‘i hotel patrons’ intention to use reef-safe sunscreen is
primarily influenced by three determinants: attitudes, personal capabilities, and contextual
factors. Targeting the development of personal capabilities and employing contextual factors that
facilitate the behavior are supported as effective methods to influence Hawai‘i hotel patrons to
use reef-safe sunscreens. Through the implementation of strategic operational practices, Hawai‘i
hotel operators could significantly influence their patrons’ use of reef-safe sunscreens. To
increase reef-safe sunscreen use, it is strongly advocated that Hawai‘i hotel operators
concurrently implement two practices:
1. Educational campaigns that inform guests of the issue and related details prior to their
traveling to Hawai‘i and subsequently reiterate the information throughout their stay at a
hotel in Hawai‘i.
2. Reef-safe sunscreen amenity programs, if feasible, that provide complimentary containers
of reef-safe sunscreen to guests and/or provide complimentary use of reef-safe sunscreen
dispensers at hotel pool and beach areas.
Influencing Hawai‘i hotel patrons to use reef-safe sunscreens could aid in coral reef
preservation and ecological sustainability. Considering healthy corals reefs support Hawaiian
tourism, increasing coral reef preservation could also contribute to maintaining the tourism and
business levels fundamental to the Hawaiian hotel industry.
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APPENDIX A
IRB EXEMPT REVIEW NOTICE–INTERVIEWS
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APPENDIX B
CONSENT FORM–INTERVIEWS

INFORMED CONSENT
William F. Harrah College of Hospitality
TITLE: Hawai‘i Hotel Patrons’ Use of Personal Care Products
INVESTIGATOR(S): Christine Bergman, Ph.D. and Rochelle Good
For questions or concerns about the study, you may contact Christine Bergman at 702-895-5458.
For questions regarding the rights of research subjects, any complaints or comments regarding
the manner in which the study is being conducted, contact the UNLV Office of Research
Integrity – Human Subjects at 702-895-2794, toll free at 877-895-2794 or via email at
IRB@unlv.edu.

Purpose of the Study
You are invited to participate in a research study. The purpose of this study is to investigate
consumer behavior related to personal care products.
Participants
You are being asked to participate in the study because you fit these criteria: An individual that
is at least 18 years old, has stayed at a hotel in Hawai‘i in the past five years, and uses over-thecounter sunscreen while in Hawai‘i.
Procedures
If you volunteer to participate in this study, you will be asked to do the following: Answer the
questions posed by the researcher as you see fit. The interview will be audio-taped.
Benefits of Participation
There may not be direct benefits to you as a participant in this study. However, if you read the
report generated from this study the information may add to your knowledge base.
Risks of Participation
There are risks involved in all research studies. This study may include only minimal risks.
Answering questions about your use of personal care products may cause you to feel
uncomfortable.
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Cost /Compensation
There may be financial cost to you to participate in this study. The interview may take you away
from your regular activities. The interview will take approximately 30 minutes, but no more than
1 hour of your time. You will not be compensated for your time.
Confidentiality
All information gathered in this study will be kept confidential. No reference will be made in
written or oral materials that could link you to this study. All records will be stored in a locked
facility at UNLV for no more than three years after completion of the study. After the storage
time the information gathered will be deleted or shredded.
Voluntary Participation
Your participation in this study is voluntary. You may refuse to participate in this study or in any
part of this study. You may withdraw at any time without prejudice to your relations with
UNLV. You are encouraged to ask questions about this study at the beginning or any time during
the research study.
Participant Consent:
I have read the above information and agree to participate in this study. I have been able to ask
questions about the research study. I am at least 18 years of age. A copy of this form has been
given to me.

Signature of Participant

Date

Participant Name (Please Print)
Audio Taping:
I agree to be audiotaped during my interview for the purpose of this research study.

Signature of Participant

Date

Participant Name (Please Print)
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APPENDIX C
INTERVIEW QUESTIONS
UNLV
William F. Harrah College of Hospitality
TITLE: Hawai‘i Hotel Patrons’ Use of Personal Care Products
INVESTIGATOR(S): Christine Bergman, Ph.D. and Rochelle Good

Interview Questions
Question 1: Are you 18 years of age or older? (If no, discontinue)
Question 2: Have you stayed at a hotel in Hawai‘i within the past five years? (If no, discontinue)
Question 3: Do you use over-the-counter (non-prescription) sunscreen while you are in Hawai‘i?
(If no, discontinue)
Question 4: How do you choose between types of sunscreen? What factors are important to you?
Question 5: Do you habitually buy the same brand of sunscreen? If yes, what brand and why?
Question 6: What feelings or memories come to mind when you think of past experiences with
sunscreen?
Question 7: What could a hotel do to persuade you to use a new sunscreen brand?
Question 8: Where do you get the sunscreen that you use while in Hawai‘i?
Question 9: Are there any sunscreen ingredients that you specifically avoid or look for? If so,
what are they are why?
Question 10: Do you think humans are affecting the state of the environment? If so, what kinds
of effects are we having?
Question 11: Do you take any measures to protect the environment in your daily life? If yes, can
you provide me with some examples?
Question 12: Do you have any intention to engage in less or more pro-environmental behaviors
in the next 3 years? If so, what kind of changes do you intend on making?
Question 13: Have you heard of any negative effects that personal care products can have on the
environment? If so, can you provide me with any details? Did this knowledge influence you in
any way?
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Question 14: Have you ever heard of oxybenzone/ benzophenone-3/ BP3? If yes, what do you
know about it?
Question 15: Have you ever heard that some sunscreens contain ingredients that are harmful to
coral reefs? If yes, did this knowledge influence you in any way?
Question 16: If you knew that your sunscreen was harmful to coral reefs, what would you do?
Question 17: If you knew that your sunscreen was harmful to coral reefs, what factors would
influence you to use a reef-safe sunscreen while in Hawai‘i?
Question 18: While staying at a hotel in Hawai‘i, what could the hotel do that would make it
more likely that you would use a reef-safe sunscreen while in Hawai‘i?
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APPENDIX D
SUMMARY OF INTERVIEW RESPONSES
Question 1: Are you 18 years of age or older? (Screening question)
• Yes (n = 15)
Question 2: Have you stayed at a hotel in Hawai‘i within the past five years? (Screening
question)
• Yes (n = 15)
Question 3: Do you use over-the-counter (non-prescription) sunscreen while you are in
Hawai‘i? (Screening question)
• Yes (n = 15)
Question 4: How do you choose between types of sunscreen? What factors are important to
you?
• Water-resistant (n = 18)
• SPF level (n = 7)
• Broad spectrum (n = 5)
• Easily absorbed/rubs in quickly (n = 5)
• Not greasy/sticky/oily (n = 5)
• Name brand/familiar with it (n = 4)
• Smooth texture (n = 4)
• Not visible once rubbed in (n = 4)
• Stays on for a long time (n = 4)
• Quality/ keeps from burning (n = 3)
• Moisturizing (n = 3)
• Keeps me from burning but still lets me tan (n = 2)
• All-natural or organic (n = 2)
• Safe for kids (n = 2)
• Price (n = 2)
• Good scent (n = 2)
• Convenient to buy (n = 1)
• Kids like it (n = 1)
• Spray (n = 1)
• Non-allergenic/fragrance-free (n = 1)
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Question 5: Do you habitually buy the same brand of sunscreen? If yes, what brand and
why?
• No (n = 4)
• Neutrogena: “It’s a brand we’ve really trusted through the years.”
• Neutrogena: “They have some good water-resistant sunscreens that have worked well and
provide good coverage even when when in and out of the water throughout the day.”
• La Roche
• Sun Bum, Alba, Clinique: “Stick to brands I’m comfortable with.”
• Kiss My Face: “Comes in a decent size liquid spray that’s really great because all four of
us can use the same sunscreen.”
• Honest Company: “They have great values as a company; they produce high quality
products that are safe for kids and use natural ingredients unlike a lot of other
companies.”
• Hawaiian Tropic: “It smells great, it feels great, and it even has a little bit of shimmer to
it.”
• Dermalogica Protection 50 Sport: “I’ve been using this one for a while now and I’m
pretty satisfied with it.”
• Alba, Bare Republic, and Aveeno
• Sun Bum, mineral line: “the products are all-natural, work great, and most importantly
are water-resistant.”
• Vichy Capital Ideal Soleil 60, Soft Sheer Lotion: “Last year my daughter found this one
for me and I’ve been using it ever since. It’s a 60 and broad spectrum [...] it works really
well and it feels smooth and goes on easily.”
Question 6: What feelings or memories come to mind when you think of past experiences
with sunscreen?
• Not using sunscreen/using oils when younger (n = 4)
• Necessary evil, love/hate (n = 4)
• Protection from skin cancer (n = 3)
• Reminds me of vacations/tropical places (n = 3)
• Importance of using sunscreen due to previous sunburns (n = 3)
• Have lost someone due to skin cancer (n = 2)
• Sunburns from not using sunscreen (n = 2)
• Struggling to apply sunscreen to children (n = 2)
• Adapting to using sunscreen (n = 1)
• Being forced to use sunscreen as a child (n = 1)
• Thinking we were too cool for sunscreen (n = 1)
• Struggling to keep sunscreen on when in and out of water (n = 1)
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Question 7: What could a hotel do to persuade you to use a new sunscreen brand?
• Free samples/able to test the sunscreen brand (n = 6)
• Sunscreen is as good as, or better than, my current one (n = 4)
• Hotel provides sunscreen free of charge (n = 3)
• Product is as good as, or better, than my current one, and cheaper (n = 1)
• Interest my kids in the new sunscreen (n = 1)
• Only sell that sunscreen brand at the hotel (n = 1)
• Actively promote that sunscreen brand (n = 1)
Question 8: Where do you get the sunscreen that you use while in Hawai‘i?
• Bring from home (n = 5)
• Bring from home, buy from hotel if needed (n = 4)
• Bring from home, buy at hotel or store in Hawai‘i (n = 3)
• Bring from home, buy from hotel, use free provided by hotel (n = 1)
• Bring from home, use free provided by hotel (n = 1)
Question 9: Are there any sunscreen ingredients that you specifically avoid or look for? If
so, what are they are why?
• No (n = 11)
• Avoid chemical and look for all-natural (n = 2)
• No, but look for organic (n = 1)
• No, but look for gluten-free (n = 1)
Question 10: Do you think humans are affecting the state of the environment? If so, what
kinds of effects are we having?
• Climate change/global warming (n = 9)
• Pollution (n = 7)
• Using up Earth’s resources (n = 6)
• Decline/destruction/extinction of other species (n = 5)
• Decline/destruction of ecosystems (n = 5)
• Excessive waste/throw-away society (n = 3)
• Unsustainable environment/planet (n = 3)
• Carbon emissions (n = 2)
• Ocean (plastic) pollution (n = 1)
• Excessive use of plastic (n = 1)
• Increased storms (n = 1)
• Littering (n = 1)
• Air quality issues (n = 1)
• Eat animals (n = 1)
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Question 11: Do you take any measures to protect the environment in your daily life? If
yes, can you provide me with some examples?
• Recycle (n = 13)
• Conscientious/avoid buying and using plastics and/or paper (n = 6)
• Conscientious about water and/or energy use (n = 5)
• Eco-friendly product use (n = 3)
• Buy local food (n = 3)
• Vegetarian or pescetarian (n = 3)
• Buy organic food (n = 2)
• Instill environmental practices on children (n = 3)
• Conscientious about being wasteful (n = 3)
• Energy efficient lighting (n = 3)
• Water efficient showers/toilets (n = 2)
• Use reusable instead of plastic bags (n = 2)
• Buy fair-trade food (n = 2)
• Not buying unnecessary items (n = 2)
• Compost (n = 2)
• Support environmental charities (n = 2)
• Smart home technology for efficient energy use (n = 2)
• Participating in towel reuse program at hotels (n = 1)
• Use products that do not test on animals (n = 1)
• Conscientious about food purchases to not be wasteful (n = 1)
• Choosing products made from reusable materials when possible (n = 1)
• Support companies with sustainable initiatives (n = 1)
• Drive electric vehicle (n = 1)
• Shop at farmers’ markets (n = 1)
• Conscientious about vehicle use (n = 1)
• Using reusable water bottle/coffee mug (n = 1)
• Solar water heating (n = 1)
Question 12: Do you have any intention to engage in less or more pro-environmental
behaviors in the next 3 years? If so, what kind of changes do you intend on making?
• No, but happy to adopt new practices and/or products (n = 5)
• Yes, environmental initiatives as a consumer, not looking to acquire more material
things, taking a minimalist approach at this point in life (n = 1)
• Yes, I want to consume less and be a better example for my kids; make more of an effort
to ride my bike for short commutes; look into getting smart home systems (n = 1)
• Yes, try to be more careful with what I purchase and the packaging things come in (n = 1)
• Yes, looking into getting solar panels for our house (n = 1)
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•
•
•
•
•

Yes, find a way to stop using so much plastic (n = 1)
Yes, get an electric car; follow through with my switch to a fully vegan diet (n = 1)
Yes, I’d love to get my husband fully off meat (n = 1)
Yes, keep teaching my kids to be environmentally conscious and to conserve resources
whenever possible; keep learning myself (n = 1)
No, at this point in my life I feel like I’m pretty set in my ways (n = 1)

Question 13: Have you heard of any negative effects that personal care products can have
on the environment? If so, can you provide me with any details? Did this knowledge
influence you in any way?
• Sounds familiar/makes sense, but don’t know any details (n = 5)
• Look for natural and organic products so as not to harm environment (n = 2)
• Manufacturing process causes pollution (n = 2)
• Transportation process causes pollution (n = 1)
• Avoid aerosol cans because they can’t be recycled (n = 1)
• Avoid products that contain parabens (n = 1)
• Parabens banned for health concerns but also environmental concerns (n = 1)
• Look up research on net and compare to product labels (n = 1)
• Coral reef destruction from personal care products (n = 1)
• Sunscreens killing coral reefs, referenced Hawaiian Airlines video (n = 1)
• Some of the chemicals can be toxic and some can be hormone disruptors (n = 1)
• Some shampoos and body washes aren’t environmentally safe, buy special products to
take with us on camping trips (n = 1)
• Most products we use have the potential to hurt the environment (n = 1)
• Plastic packaging harmful to the environment (n = 1)
• Know there are natural and eco-friendly products, but not usually something I look for
when shopping (n = 1)
Question 14: Have you ever heard of oxybenzone/benzophenone-3/BP3? If yes, what do you
know about it?
• No (n = 10)
• No, but sounds like bad/harmful chemical (n = 2)
• Yes, but don’t know anything about it (n = 1)
• Yes, know it’s harmful to coral reefs; 1 referenced Hawaiian Airlines video, 1 referenced
Surfjack hotel’s eco-campaign (n = 2)
Question 15: Have you ever heard that some sunscreens contain ingredients that are
harmful to coral reefs? If yes, did this knowledge influence you in any way?
• No (n = 6)
• No, but makes sense/doesn’t surprise me (n = 3)

100

•
•
•
•

•

Yes, heard about it but that’s all (n = 2)
No, have heard about adverse effects on humans but not on corals (n = 1)
Yes, remember hearing about it and coming home and looking at it but it wasn’t
something that was easy for me to follow up on (n = 1)
Yes, (referenced Hawaiian Airlines video) “I completely meant to look it up and check
my sunscreen once I got here and now I’m embarrassed to say that it definitely slipped
my mind. But for sure as soon as I get back to my room I’m going to look at my
sunscreen” (n = 1)
Yes, “I think oxybenzone is the main chemical in sunscreens that harms coral reefs. I
only really know this because of the eco-campaign at the Surfjack though, I’m not
usually quite this informed. But once I learned that there was such a thing as reef-friendly
sunscreen then I wanted to see if ours was or not. So I learned that the most important
chemical to check for is oxybenzone. And I’m happy to say that none of the sunscreens
our family is using right now have that in them” (n = 1)

Question 16: If you knew that your sunscreen was harmful to coral reefs, what would you
do?
• Switch to a sunscreen that isn’t harmful (n = 6)
• Look up/ask about alternatives that aren’t harmful (n = 4)
• Would want more information (n = 3)
• Use less, especially before going in the ocean (n = 2)
• Not buy it anymore (n = 1)
• Look into a way of safely disposing of my harmful sunscreen (n = 1)
• Switch to a sunscreen that isn’t harmful the next time I need to buy sunscreen (n = 1)
• Probably nothing, everything is harmful in one way or another (n = 1)
• I don’t think I would have bought a harmful sunscreen in the first place, I only buy allnatural (n = 1)
Question 17: If you knew that your sunscreen was harmful to coral reefs, what factors
would influence you to use a reef-safe sunscreen while in Hawai‘i?
• Easily accessible/availability (n = 9)
• Knowledge is key/information effectively communicated to me (n = 6)
• Reasonable price (n = 6)
• Knowing how to determine which sunscreens are reef-safe (n = 2)
• Quality of reef-safe sunscreens available (n = 2)
• Finding a reef-safe sunscreen that is kid-friendly (n = 2)
• Finding a reef-safe sunscreen that my kids like (n = 2)
• Free reef-safe sunscreen supplied (n = 2)
• Feel of reef-safe sunscreen available (n = 1)
• Knowing ahead of time (before coming to Hawai‘i) that my sunscreen is harmful (n = 1)
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•
•
•
•
•

Opportunity to sample/test reef-safe sunscreens (n = 1)
Multiple reef-safe sunscreen options available (n = 1)
No option to buy harmful sunscreen (n = 1)
More likely to wait to switch until current sunscreen runs out (n = 1)
Not much would influence me to use a reef-safe sunscreen (n = 1)

Question 18: While staying at a hotel in Hawai‘i, what could the hotel do that would make
it more likely that you would use a reef-safe sunscreen while in Hawai‘i?
• Provide the information/let me know about the issue (n = 11)
• Provide reef-safe sunscreen as an amenity in hotel room (n = 9)
• Provide poolside reef-safe sunscreen for use (n = 5)
• Allow guests to test out different reef-safe sunscreens (n = 5)
• Sell reef-safe sunscreens in hotel shops (n = 3)
• Provide the information/ let me know about the issue ahead of time (n = 2)
• Provide the means to start using reef-safe sunscreens (n = 2)
• Put up pool/beach notices to let people know (n = 2)
• Only sell reef-safe sunscreens in hotel shops (n = 2)
• Only sell reef-safe sunscreens in hotel shops, at decent prices (n = 1)
• Put the product in the rooms, guest is charged only if they use it (n = 1)
• Use the guilt factor that we’re using products that are harmful in Hawai‘i (n = 1)
• Have a kids campaign to get them on board with saving the ocean and the reefs by using
reef-safe sunscreens (n = 1)
• Allow for trade-in of harmful sunscreens in exchange for a credit towards a reef-safe
sunscreen (n = 1)
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APPENDIX E
IRB EXEMPT REVIEW NOTICE–SURVEY
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APPENDIX F
SURVEY QUESTIONS
UNLV
William F. Harrah College of Hospitality
TITLE: Hawai‘i Hotel Patrons’ Use of Personal Care Products
INVESTIGATOR(S): Christine Bergman, Ph.D. and Rochelle Good
For questions or concerns about the study, you may contact Christine Bergman at 702-895-5458.
For questions regarding the rights of research subjects, any complaints or comments regarding the manner
in which the study is being conducted, contact the UNLV Office of Research Integrity – Human
Subjects at 702-895-2794, toll free at 877-895-2794 or via email at IRB@unlv.edu.
You are invited to participate in a research study. The purpose of this study is to investigate consumer
behavior related to personal care products. You are being asked to participate in the study because you fit
these criteria: An individual that is at least 18 years old, has stayed at a hotel in Hawai‘i in the past five
years, and uses over-the-counter sunscreen while in Hawai‘i. If you volunteer to participate in this study,
you will be asked to do the following: Complete a set of online survey questions. There may not be direct
benefits to you as a participant in this study. However, the research will develop knowledge that Hawai‘i
hotels could use to improve the guest experience. There are risks involved in all research studies. This
study may include only minimal risks. Answering questions about your use of personal care products may
cause you to feel uncomfortable. There may be financial cost to you to participate in this study. The
interview may take you away from your regular activities. The interview will take approximately 20
minutes of your time. You will not be compensated for your time. All information gathered in this study
will be kept confidential. No reference will be made in written or oral materials that could link you to this
study. All records will be stored in a locked facility at UNLV for no more than three years after
completion of the study. After the storage time the information gathered will be deleted or shredded. Your
participation in this study is voluntary. You may refuse to participate in this study or in any part of this
study. You may withdraw at any time without prejudice to your relations with UNLV.
I have read the above information and agree to participate in this study
I do not agree to participate in this study
Please complete all questions as truthfully and accurately as possible.
1. Please select the category that includes your age.
Under 18
18-30
31-40
41-50
Over 50
2. How many times have you stayed at a hotel in Hawai‘i within the past 5 years?
None
1-2 times
3-5 times
6-10 times
Over 10 times
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3. Did you use over-the-counter (non-prescription) on your most recent visit to Hawai‘i?
☐ Yes
☐ No

4. Please rate the importance of the following sunscreen attributes.
All-natural
Broad spectrum
Environmentally friendly
Kid-friendly
Nice fragrance
Non-allergenic
Please select “Slightly
Important”
Not greasy/oily
Price
Smooth texture
SPF level
Transparent once applied
Water-resistant

☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important
☐Not at all
Important

☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important
☐Slightly
Important

☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important
☐Moderately
Important

☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important
☐Very
Important

☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important
☐Extremely
Important

5. Where do you obtain the sunscreen that you use while in Hawai‘i? (Select all that apply)
☐ I use sunscreen that I bring from home
☐ I use sunscreen that I purchase from my hotel while in Hawai‘i
☐ I use sunscreen that I purchase from a location other than my hotel while in Hawai‘i
☐ I use complimentary sunscreen dispensers provided at my hotel's pool and/or beach areas
☐ I use complimentary bottled sunscreen given to me by my hotel
☐ Other (please list) ____________________________________________________________
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6. How likely is it that you would...
... make an effort to
use environmentally
friendly products
... pay more for a
product if it is better
for the environment
... take the time to
determine if a product
is environmentally
friendly before
purchasing/using it

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither Likely
nor Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither Likely
nor Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither Likely
nor Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither Agree
nor Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither Agree
nor Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither Agree
nor Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

7. I feel a moral obligation...
... to make an effort to
use environmentally
friendly products
... to pay more for a
product if it is better
for the environment
... to take the time to
determine if a product
is environmentally
friendly before
purchasing/using it

Please rate the following statements on a scale from "Strongly Disagree" to "Strongly Agree".
8. I habitually use the same sunscreen.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither
Agree nor
Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

☐Neither
Agree nor
Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

9. Coral reefs contribute important benefits.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

10. I know how to choose a sunscreen that does not harm coral reefs.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither
Agree nor
Disagree

11. The sunscreen ingredient zinc oxide can harm coral reefs.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither
Agree nor
Disagree
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12. The sunscreen ingredient oxybenzone can harm coral reefs.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither
Agree nor
Disagree

☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

13. Take a deep breath, then please take the time to read the statements carefully and answer accurately.
Listed below are statements about the relationship between humans and the environment. Please rate the
following statements on a scale from “Strongly Disagree” to “Strongly Agree”
SD = Strongly Disagree, MD = Mildly Disagree, U = Unsure, MA = Mildly Agree, SA = Strongly Agree.
SD

MD

U

MA

SA

We are approaching the limit of the number of people the Earth can support

☐

☐

☐

☐

☐

Humans have the right to modify the natural environment to suit their needs

☐

☐

☐

☐

☐

When humans interfere with nature it often produces disastrous consequences

☐

☐

☐

☐

☐

Human ingenuity will ensure that we do NOT make the Earth unlivable

☐

☐

☐

☐

☐

Humans are seriously abusing the environment

☐

☐

☐

☐

☐

The Earth has plenty of natural resources if we just learn how to develop them

☐

☐

☐

☐

☐

Plants and animals have as much right as humans to exist

☐

☐

☐

☐

☐

The balance of nature is strong enough to cope with the impacts of modern industrial nations

☐

☐

☐

☐

☐

Please select “Mildly Disagree”

☐

☐

☐

☐

☐

Despite our special abilities, humans are still subject to the laws of nature

☐

☐

☐

☐

☐

The so-called “ecological crisis” facing humankind has been greatly exaggerated

☐

☐

☐

☐

☐

The Earth is like a spaceship with very limited room and resources

☐

☐

☐

☐

☐

Humans were meant to rule over the rest of nature

☐

☐

☐

☐

☐

The balance of nature is very delicate and easily upset

☐

☐

☐

☐

☐

Humans will eventually learn enough about how nature works to be able to control it

☐

☐

☐

☐

☐

If things continue on their present course, we will soon experience a major ecological catastrophe

☐

☐

☐

☐

☐

Some common chemical ingredients in sunscreens, notably oxybenzone, are known to cause damage to
coral reefs. A "reef-safe” sunscreen is an environmentally safe sunscreen that does not contain ingredients
that are harmful to coral reefs.

14. If you were staying at a hotel in Hawai‘i, how likely is it that you would use a reef-safe sunscreen?
☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither Likely
nor Unlikely
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☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

15. If you were staying at a hotel in Hawai‘i, how likely is it that you would use a reef-safe sunscreen if
you were made aware that most guests at the hotel used reef-safe sunscreens?
☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

16. If prior to traveling to Hawai‘i your hotel informed you that the sunscreen ingredient oxybenzone can
harm coral reefs and provided information on how to choose a reef-safe sunscreen, how likely is it that
you would obtain a reef-safe sunscreen to bring with you and use while in Hawai‘i?
☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither Likely
nor Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

17. While in Hawai’i, if I found out that my sunscreen was harmful to coral reefs, I would be most likely
to:
☐ Continue to use and re-purchase my current sunscreen
☐ Continue to use my current sunscreen until I ran out, then purchase and continue to use reef-safe
sunscreen
☐ Purchase a reef-safe sunscreen while in Hawai’i; continue to use my current sunscreen when not in
Hawai’i
☐ Purchase a reef-safe sunscreen while in Hawai’i and completely stop using my current sunscreen
☐ Other: _____________________________________________________________________
18. Before traveling to Hawai’i, if I found out that my sunscreen was harmful to coral reefs, I would be
most likely to:
☐ Continue to use and re-purchase my current sunscreen
☐ Continue to use my current sunscreen (including taking it to Hawai’i) until I ran out, then purchase and
continue to use reef-safe sunscreen
☐ Purchase a reef-safe sunscreen to take with me to Hawai’i; continue to use my current sunscreen when
not in Hawai’i
☐ Purchase a reef-safe sunscreen to take with me to Hawai’i and completely stop using my current
sunscreen
☐ Purchase a reef-safe sunscreen while in Hawai’i; continue to use my current sunscreen when not in
Hawai’i
☐ Purchase a reef-safe sunscreen while in Hawai’i and completely stop using my current sunscreen
☐ Other: _____________________________________________________________________

19. Oxybenzone sunscreen can pollute coral reefs even when it is not worn in the ocean.
☐Strongly
Disagree

☐Somewhat
Disagree

☐Slightly
Disagree

☐Neither
Agree nor
Disagree
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☐Slightly
Agree

☐Somewhat
Agree

☐Strongly
Agree

20. If you were staying at a hotel in Hawai‘i, how likely is it that you would use a reef-safe sunscreen if
your hotel...
Made you aware of the
detrimental effects that
certain sunscreen ingredients
can have on coral reefs.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Made you aware of the
detrimental effects that
certain sunscreen ingredients
can have on coral reefs prior
to your trip, and provided
information on how to find
and choose a reef-safe
sunscreen.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Offered a selection of reefsafe sunscreens for sale and
did not sell any sunscreens
that were not reef-safe.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Allowed you to trade in your
current sunscreen for a reefsafe sunscreen.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Please select “Extremely
Unlikely”

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Provided complimentary
reef-safe sunscreen use at its
pool and/or beach areas.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

Provided you with a
complimentary bottle of reefsafe sunscreen.

☐Extremely
Unlikely

☐Moderately
Unlikely

☐Slightly
Unlikely

☐Neither
Likely nor
Unlikely

☐Slightly
Likely

☐Moderately
Likely

☐Extremely
Likely

21. While in Hawai‘i, the following reason(s) would keep me from using reef-safe sunscreen if it were
provided to me free of charge. (Select all that apply)
☐ I had already purchased/brought sunscreen that was not reef-safe.
☐ I do not think there is a need to use reef-safe sunscreens.
☐ I do not think that any sunscreens are reef-safe.
☐ I do not want to use any sunscreen other than my current brand/model.
☐ It was not water-resistant.
☐ It was not all-natural.
☐ I have a child/children; I would not use a new sunscreen on my child(ren) at all.
☐ I have a child/children; I would not use a new sunscreen on my child(ren) until I tried it myself and
approved.
☐ I have a child/children; I would not use a new sunscreen on my child(ren) unless it specified that it was
kid-friendly.
☐ Other (please list) ____________________________________________________________
☐ I cannot think of any reasons.
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22. Please indicate your gender.
☐ Male
☐ Female
☐ Other
23. Who do you typically travel to Hawai‘i with?
☐ Spouse/significant other
☐ Child(ren)
☐ Adult Family (including adult children)
☐ Friends
☐ Coworkers
☐ On my own
24. Please select the category that includes your total yearly household income (in USD) before taxes.
☐ Under $25,000
☐ $25,000-$49,999
☐ $50,000-$74,999
☐ $75,000-$99,999
☐ $100,000-$124,999
☐ $125,000-$150,000
☐ Over $150,000
25. Please select the category that best describes your level of education.
☐ Less than high school
☐ High school graduate or equivalent
☐ Some college
☐ Associate’s degree
☐ Bachelor’s degree
☐ Master’s degree or above
26. How many times have you stayed at a hotel in Hawai‘i within the past 5 years?
☐ Over 10 times
☐ 6-10 times
☐ 3-5 times
☐ 1-2 times
☐ None
27. How many children do you have under the age of 18?
☐ None
☐1
☐2
☐3
☐ 4 or more
– End of Survey –
Thank you for your participation!
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APPENDIX G
SUNSCREEN ATTRIBUTES: PAIRWISE COMPARISONS OF MEAN DIFFERENCES
IN IMPORTANCE
95% CI for
Differenceb
(I) Attribute
All-natural

(II) Attribute
Broad spectrum

(I-II) Mean
Difference
-1.14***

LL
-1.38

UL
-0.89

-0.15

0.06

.387

-0.34

0.03

Kid-friendly

-0.14

0.08

1.000

-0.40

0.13

Nice fragrance

-0.10

0.07

1.000

-0.34

0.14

**

0.07

.004

-0.55

-0.05

-0.79

***

0.08

< .001

-1.06

-0.53

-0.70

***

0.07

< .001

-0.95

-0.45

-0.60

***

0.07

< .001

-0.84

-0.36

-1.42

***

0.08

< .001

-1.68

-1.16

-0.81

***

0.07

< .001

-1.04

-0.57

-1.27

***

0.07

< .001

-1.51

-1.02

0.98

***

0.07

< .001

0.75

1.21

1.00

***

0.08

< .001

0.73

1.28

1.04

***

0.06

< .001

0.82

1.25

0.84

***

0.07

< .001

0.61

1.07

0.34

***

0.05

< .001

0.16

0.52

0.44

***

0.06

< .001

0.24

0.64

0.54

***

0.05

< .001

0.37

0.71

-0.28

***

0.05

< .001

-0.45

-0.11

Transparent once applied

0.33

***

0.06

< .001

0.12

0.54

Water-resistant

-0.13

0.05

.308

-0.29

0.03

Kid-friendly

0.02

0.07

1.000

-0.23

0.27

Nice fragrance

0.05

0.07

1.000

-0.17

0.28

Non-allergenic

-0.15

-0.30

Not greasy/oily
Price
Smooth texture
SPF level
Transparent once applied
Water-resistant
Environmentally friendly
Kid-friendly
Nice fragrance
Non-allergenic
Not greasy/oily
Price
Smooth texture
SPF level

Environmentally
friendly

Sig.b
< .001

Environmentally friendly

Non-allergenic

Broad spectrum

SE
0.07

Not greasy/oily
Price
Smooth texture
SPF level
Transparent once applied
Water-resistant
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0.07

1.000

-0.36

0.07

-0.64

***

0.07

< .001

-0.89

-0.40

-0.55

***

0.07

< .001

-0.78

-0.32

-0.45

***

0.07

< .001

-0.67

-0.23

-1.27

***

0.07

< .001

-1.51

-1.02

-0.65

***

0.07

< .001

-0.87

-0.43

-1.11

***

0.07

< .001

-1.34

-0.88

Kid-friendly

Nice fragrance

0.04

0.08

1.000

-0.22

0.29

Non-allergenic

-0.16

0.07

1.000

-0.41

0.09

Not greasy/oily

-0.66

***

0.08

< .001

-0.94

-0.37

Price

-0.57***

0.08

< .001

-0.85

-0.28

Smooth texture

-0.47***

0.08

< .001

-0.74

-0.19

-1.28

***

0.08

< .001

-1.56

-1.01

-0.67

***

0.08

< .001

-0.95

-0.39

Water-resistant

-1.13

***

0.08

< .001

-1.39

-0.87

Non-allergenic

-0.20

0.07

.255

-0.43

0.03

Not greasy/oily

-0.69

0.07

.200

-0.92

-0.46

Price

-0.60***

0.06

< .001

-0.81

-0.39

Smooth texture

-0.50***

0.06

< .001

-0.71

-0.29

-1.32

***

0.07

< .001

-1.54

-1.09

-0.70

***

0.07

< .001

-0.95

-0.46

-1.17

***

0.06

< .001

-1.38

-0.95

Not greasy/oily

-0.50

***

0.07

< .001

-0.73

-0.26

Price

-0.40***

0.07

< .001

-0.66

-0.15

Smooth texture

-0.30***

0.07

< .001

-0.53

-0.08

-1.12

***

0.07

< .001

-1.36

-0.88

-0.51

***

0.07

< .001

-0.76

-0.26

-0.97

***

0.07

< .001

-1.20

-0.73

0.06

1.000

-0.12

0.31

0.05

.028

0.01

0.38

SPF level
Transparent once applied
Nice fragrance

SPF level
Transparent once applied
Water-resistant
Non-allergenic

SPF level
Transparent once applied
Water-resistant
Not greasy/oily

Price

0.09

Smooth texture

Price

Smooth texture

0.19

SPF level

-0.63***

0.06

< .001

-0.81

-0.44

Transparent once applied

-0.01

0.07

1.000

-0.24

0.21

0.05

< .001

-0.66

-0.29

0.06

1.000

-0.10

0.30

0.06

< .001

-0.91

-0.52

***

Water-resistant

-0.47

Smooth texture

0.10
***

SPF level

-0.72

Transparent once applied

-0.10

0.07

1.000

-0.35

0.14

Water-resistant

-0.57***

0.06

< .001

-0.76

-0.37

SPF level

-0.82***

0.06

< .001

-1.01

-0.63

Transparent once applied

-0.21

0.07

.130

-0.43

0.02

-0.67

***

0.05

< .001

-0.85

-0.48

Transparent once applied

0.61

***

0.06

< .001

0.42

0.81

Water-resistant

0.15

0.05

.055

-0.01

0.31

Water-resistant
SPF level

**

Transparent once
Water-resistant
-0.46***
0.06 < .001
-0.66
-0.26
applied
Note. N = 400. Attributes were measured on a 5-point scale (1 = not at all important and 7 = extremely important).
CI = confidence interval; LL = lower limit; UL = upper limit. bAdjustment for multiple comparisons: Bonferroni.
**
p < .01. ***p < .001.
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APPENDIX H
PERSONAL CAPABILITIES: PAIRWISE COMPARISONS OF MEAN DIFFERENCES IN SCORES
95% CI for Differenceb

(I) Personal Capabilities
Coral reefs contribute important
benefits.

The sunscreen ingredient zinc oxide
can harm coral reefs.c

The sunscreen ingredient
oxybenzone can harm coral reefs.

Oxybenzone sunscreen can pollute
coral reefs even when it is not worn
in the ocean.

(I-II) Mean
Difference
2.06***

SE
0.09

Sig.b
< .001

The sunscreen ingredient oxybenzone can
harm coral reefs.

1.06***

0.06

Oxybenzone sunscreen can pollute coral
reefs even when it is not worn in the ocean.

1.35***

I know how to choose a sunscreen that does
not harm coral reefs.

(II) Personal Capabilities
The sunscreen ingredient zinc oxide can
harm coral reefs.c

LL

UL
1.81

2.31

< .001

0.89

1.23

0.07

< .001

1.16

1.53

0.76***

0.10

< .001

0.48

1.04

The sunscreen ingredient oxybenzone can
harm coral reefs.

-1.01***

0.10

< .001

-1.28

-0.73

Oxybenzone sunscreen can pollute coral
reefs even when it is not worn in the ocean.

-.712***

0.10

< .001

-0.98

-0.45

I know how to choose a sunscreen that does
not harm coral reefs.

-1.30***

0.12

< .001

-1.63

-0.98

Oxybenzone sunscreen can pollute coral
reefs even when it is not worn in the ocean.

0.29***

0.06

< .001

0.13

0.45

I know how to choose a sunscreen that does
not harm coral reefs.

-0.30**

0.08

.003

-0.53

-0.07

I know how to choose a sunscreen that does
not harm coral reefs.

-0.59***

0.09

< .001

-0.85

-0.33

Note. N = 400. Items measured on a 7-point scale (1 = strongly disagree and 7 = strongly agree). CI = confidence interval; LL = lower limit; UL = upper limit.
b
Adjustment for multiple comparisons: Bonferroni. cReverse-coded since higher values are indicative of lower behavior-specific knowledge.
**
p < .01. ***p < .001
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